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PEEFATOET  NOTE. 


These  tables  are  the  first  to  appear,  though  not  the  first  in  order,  of  a  series 
intended  to  include  the  eight  major  planets  of  the  solar  system,  and  possibly  the  Moon 
and  satellites.  The  theory  on  which  they  are  founded  is  that  developed  in  Vol.  IV  of 
the  present  series  of  Papers.  The  general  plan  has  been  to  have  all  the  tables  based  on 
uniform  values  of  the  masses  and  uniform  positions  and  motions  of  the  planes  and  points 
of  reference.  Although  this  condition  will,  it  is  hoped,  be  absolutely  fulfilled  in  the 
case  of  the  Sun  and  inner  planets,  it  has  not  been  practicable  to  await  the  final  deter- 
minations of  the  constants  before  constructing  the  tables  of  Jupiter  and  Saturn.  The 
latter  are  therefore  founded  on  data  which  may  deviate  slighty  from  those  finally 
adopted,  which  are  soon  to  be  published  as  a  supplement  to  the  American  Ephemeris. 
It  is  believed  that  the  only  material  deviations  will  prove  to  be,  (i)  that  the  longitudes 
are  not  referred  rigorously  to  the  adopted  equinox  ;  (2)  that  the  masses  of  Uranus  and 
Neptune,  and,  possibly,  that  of  Saturn,  may  be  slightly  changed  when  the  theories  of 
the  two  outer  planets  are  constructed.  The  first  deviation  will  be  very  minute,  and 
will  not  affect  the  theory  on  which  the  tables  are  based. 

As  the  work  was  entirely  done  by  Mr.  Hill,  and  it  was  not  practicable  for  the 
Director  to  keep  a  mastery  over  it  as  it  went  along,  he  has  deemed  it  proper  to  let  the 
responsibility  for  it  rest  with  Mr.  Hill  as  author. 

Simon  Newcomb, 
Director  Nautical  Almanac. 

Nautical  Almanac  Office, 
U.  S.  Naval  Observatory, 
Washington,  May,  1895. 


Digitized  by 


Digitized  by 


Google 


DISCUSSION  OF  THE  OBSERVATIONS  OF  JUPITER  WITH  RESULTING 
VALUES  FOR  THE  ELEMENTS  OF  THE  ORBIT  AND  THE  MASS  OF 
SATURN. 


The  material  employed  in  this  discussion  was  derived  from  the  published  work  of 
the  following  eleven  observatories — the  intervals  of  time  covered  by  it,  together  with 
the  number  of  observations  employed  in  right  ascension  and  declination,  are  added: 


R.  A. 

Dec. 

Greenwich 

1 750-1 888 

21  72 

213I 

Palermo 

1 791-1809 

96 

92 

Paris 

1801-1883 

1064 

IO39 

Konigsberg 

1814-1848 

204 

'75 

Cambridge 

1828-1865 

386 

233 

Capetown 

1 834-1 860 

47 

75 

Edinburgh 

1 834-1 844 

240 

166 

Berlin 

1 838-1 845 

49 

49 

Oxford 

1 840-1 876 

133 

Washington 

1 845- 1 884 

404 

360 

Brussels 

1855-1865 

67 

34 

Whole  number  of  observations,  4860 

4487 

Only  those  observations  were  included  for  which  the  planet  culminated  between 
1 6h  and  8b  of  local  time.  An  exception,  however,  was  made  in  the  case  of  the  Green- 
wich observations  in  the  time  of  Bradley. 

The  right  ascensions  were  reduced  to  the  standard  of  Prof.  Newcomb's  Bight 
Ascensions  of  the  Equatorial  Fundamental  Stars,  and  the  declinations  to  Prof.  Boss's 
standard. 

Provisional  Tables  having  been  constructed  from  the  theory  in  Astronomical 
Papers,  Vol.  IV,  the  observations  of  the  interval  1 750-1829  were  compared  directly 
with  isolated  places  or  an  ephemeris  computed  from  these  tables.  For  the  interval 
1 830-1 888,  however,  it  has  been  preferred  to  compare  the  single  observations  with 
the  ephemeris  contained  in  the  Berliner  Jahrbuch  (1 830-1 833)  or  the  Nautical  Almanac 
(1834- 1 888),  and  thus  combine  the  material  into  normals.  The  provisional  theory 
was  then  compared  with  these  normals. 
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The  equations  of  condition,  formed  one  for  each  opposition,  except  in  the  time  of 
Bradley,  when  sometimes  additional  ones  were  formed  for  quadratures,  contain  seven 
unknown  quantities,  the  notation  of  which  is  explained  as  follows: 

xl    zzthe  correction  of  the  mean  longitude  for  1850.0, 

x2    =  the  correction  of  the  mean  motion  for  a  century, 

xz    —  the  correction  of  the  eccentricity  expressed  in  seconds  of  arc, 

x±    —  the  correction  of  the  longitude  of  the  perihelion  multiplied  by  the 

eccentricity, 
x5    =  the  correction  of  the  inclination, 

x6    =t\\e  correction  of  the  longitude  of  the  ascending  node  multiplied  by 
the  sine  of  the  inclination, 

Xi  1 

1  +  77  —  the  factor  by  which  the  mass  of  Saturn  — — 7  must  be  multiplied. 

1000  J  3501.0  1 

In  order  to  avoid  a  near  approach  to  indetermination  in  the  solution  of  the  equa- 
tions of  condition  the  coefficients  of  x7  have  been  derived  from  the  perturbations  of 
Jupiter  by  the  action  of  Saturn,  as  they  are  given,  not  by  excesses  over  coordinates 
from  the  mean  elements,  but  by  excesses  over  coordinates  from  elements  osculating  at 
about  the  middle  of  the  period  of  observation.  It  has  been  found  the  readiest  method 
of  obtaining  these  coefficients  to  compute  elliptic  positions  of  Jupiter  for  the  times  of 
the  equations  of  condition  from  such  a  set  of  osculating  elements,  and  to  subtract  the 
coordinates  thus  obtained  from  the  actual  coordinates  of  the  planet  diminished  by  the 
small  corrections  arising  from  the  action  of  Uranus  and  Neptune. 

The  system  of  osculating  element  employed  is  the  following: 

Epoch  zz  1850,  Jan.  0.0,  Greenwich  M.  T. 
L=zi6o°  14'  2o".9i 
tt=  12      7  '33-39+o".i46*, 
Q=  98    54  7.2o-i9.858f-i".nT2, 
log  sin  i—  8.3598404—  1 1 4. 1 2^+1 8T2, 
log  amo.7162419, 
e  =  0.0485753, 
n—  io9254//.93824. 

In  these  elements  the  terms  involving  t  express  the  secular  action  of  Uranus  and 
Neptune  as  well  as  the  effect  of  the  motion  of  the  ecliptic. 

The  formula  for  passing  from  the  correction  <JL0  of  an  osculating  element  L0  to 
the  corresponding  correction  SLm  of  the  mean  element  Lm  is  very  simple.  If  1  +  fx 
denotes  the  multiplier  by  which  the  mass  of  Saturn  ought  to  be  multiplied,  the 
formula  is 

eSL  =  <5L0+//(Lm-L0) 

The  equations  which  have  been  formed,  together  with  the  dates  to  which  they 
correspond,  are  given  below.  It  is  to  be  noted  that  to  the  left  members  of  each  of 
the  equations  which  are  derived  from  the  declinations  must  be  added  a  term  which 
denotes  the  correction  to  Prof.  Boss's  standard  declinations.    For  convenience 
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this  terra  will  be  supposed  constant  through  a  period  equivalent  to  about  a  revolution 
of  Jupiter,  and  the  value  obtained  by  the  solution  of  the  equations  will  be  attributed 
to  the  middle  of  the  period.    These  corrections  then  will  be  thus  denoted: 


1 750-1 765 

—  #8> 

I826-I837 

—  #14, 

1 766-1 777 

 #9> 

1838-1849 

—  #15, 

1 778-1 789 

— #10? 

l850-l86l 

 #16, 

1 790-1 801 

#11? 

I862-I873 

 #17, 

1802-1813 

 #12j 

I874-I888 

—  #18- 

1814-1825 

 #13? 

The  absolute  terms  of  the  equations  which  are  derived  from  the  right  ascensions 
are  A  a  cos  8,  and  the  absolute  terms  of  those  which  come  from  the  declinations  are 
AS.  For  brevity  the  sign  of  equality  and  the  zero  which  constitutes  the  right 
member  of  the  equation  are  omitted.  The  number  of  observations  on  which  each 
equation  depends,  together  with  the  weight  allowed  to  the  latter  in  the  discussion,  will 
be  given  with  the  statement  of  the  final  residuals. 

Equations  from  the  Bight  Ascensions. 


X\. 

x2. 

x3. 

x&. 

#6«  •• 

xn. 

11 

1750  Nov. 

19 

1-234 

—  1.223 

+0-759 

—  2.265 

+  O.4O4 

+  O.I96 

—  O.402 

+0.56 

1 75 1  Aug. 

17 

0.984 

0.981 

!-523 

1.242 

O.I  I  I 

O.I29 

O.233 

-2.33 

Nov. 

20 

1.297 

1.273 

2.054 

1-475 

0.120 

O.I94 

O.289 

—0.46 

1752  Feb. 

7 

1.082 

1.059 

1.738 

1.226 

+0.099 

+  0.209 

O.239 

+0.17 

Sept. 

22 

0.963 

o-937 

1.928 

0.168 

—0.007 

—  0.073 

0.1 15 

—0.77 

1753  Jan. 

2 

1.237 

1.200 

2.470 

0.089 

+0.003 

0.070 

0.135 

+  1-52 

Mai-. 

29 

0.994 

0.962 

1-993 

—0.013 

0.005 

O.O3O 

0.103 

+  i-74 

Oct. 

19 

0.868 

0.835 

1.582 

+0.808 

0.118 

0.237 

0.028 

—0.06 

1754  Jan. 

31 

1. 126 

1 .080 

1.978 

1. 165 

O.I  2  I 

0.2  70 

—0.027 

+3-85 

Dec. 

5 

0.841 

0.800 

0.870 

i-5i5 

O.329 

0.199  +O.OO5 

—  2.1 1 

1755  Apr. 

17 

0.976 

0.924 

0.966 

i-774 

0-395 

O.I52 

+0.002 

+0.38 

Dec. 

17 

0.789 

0.742 

+0.014 

1.643 

O.368 

—  O.OI6 

—0.020 

+0.25 

1756  Apr. 

20 

1.009 

0.946 

—0.098 

2.094 

O.47I 

+  0.057 

0.033 

-1.81 

1757  Jan. 

2 

1-013 

0.942 

1.008 

1.839 

O.33O 

O.I64 

0.076 

-0.74 

May- 

13- 

1.074 

0.994 

1.236 

1-839 

O.3  I  I 

0.229 

0.122 

—  1. 01 

June 

15 

0.984 

0.910 

1. 126 

I.696 

O.297 

0.240 

O.I  12 

+ 1.02 

1758  Mar. 

27 

1.017 

o.933 

1.880 

O.87O 

0.055 

O.IOO 

0.20I 

—  2-93 

June 

H 

1-173 

1.074 

2.175 

O.98O 

O.067 

0.161 

O.236 

-1.77 

July 

28 

1.088 

-0.995 

—  2.080 

+  0.729 

+  0.062 

+0.179 

—  O.23I 

+0.03 
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Equations  from  the  Right  Ascensions — Continued. 


1759  July  14 
Sept.  20 

1760  Aug.  16 
Nov.  25 

1 761  July  13 
Sept  12 
Dec.  6 

1762  Oct  30 

1763  Dec.  2 

1765  Feb.  1 

1766  Feb.  3 

1767  Mar.  8 

1768  Apr.  6 

1769  May  9 

1770  June  10 

1 771  July  14 

1772  Aug.  28 

1773  Sept  28 

1774  Nov.  3 

1775  Dec.  9 

1777  Jan.  9 

1778  Feb.  7 

1779  Mar  12 

1780  Apr.  17 

1782  June  16 

1783  July  17 

1784  Aug.  24 

1785  Oct.  1 

1786  Nov.  7 

1787  Dec.  12 

1789  Jan.  14 

1790  Feb.  15 

1 791  Mar.  15 


xx. 

.255 

.072 

.273 
1.986 

.079 
.262 
.051 
.284 
.289 

.187 
.112 

•035 
.029 

.091 
.192 
.262 
.268 
.269 
.288 
.286 
.207 
.096 
.029 
.032 
.205 
.266 
.271 
.271 
.292 
.279 
.192 
.083 
.025 


#2.                #3.                XA.  X$, 

—  I. I36    —2.471    —O.382  +0.022 

O.968        2.1  l6        O.369  0.022 

1. 137         I.8l2         I.7OO  0.272 

O.879        1. 31 2        I.416  O.243 

o.955     °438     2.045  0.414 

I.I  16     0.476     2.393  0.486 

0.925  —0,371      2.004  0.414 

I.I  19  +  I.OII      2.272  0.377 

1.1 10     2.169  —  !-307  0.086 

1.008      2.377  +0.081  0.013 

0.933      1.873     0.929  0.221 

0.857  +0.858      1. 96 1  0.442 

0.841  —0.275      2.1 16  0.464 

0.880      1.396      1.762  0.275 

0.949      2.277  +0.810  0.040 

0.991      2.435  —0.587  0.044 

0.981      1.657      I-833  0.314 

0.968  —0.283      2.432  0.494 

0.968  +1.206     2.187  0.337 

0.952      2.256  —1.1 50  0.056 

0.881      2.409  +0.297  0.032 

0.788      1.737      I423  0.262 

0.728  +0.708      2.01 1  0.459 

0.719  —0.422      2.098  0.448 

0.814     2.352  +0.636  0.021 

0.841      2.378  —0.788  0.072 

0.831      1.534      1.940  0.348 

0.816  —0.072      2.451  0.493 

0.816  +1.392      2.085  0.295 

0.794     2.347  —0.936  0.031 

0.726     2.354  +0.475  0.055 

0.649      1.610      1. 531  0.297 

—0.603  +0.553  +2.051  +0.472 


x6. 
—0.128 

0.078 

0.277 

O.I79 
0.1 16 

0.086 

—0.017 
+0.198 
+0.171 

—0080 
0.273 
—0.162 

+0.079 
0.231 
+0.1 18 
-0.173 

0.263 

-0034 

+0.217 
+0.140 

-0.153 

0.276 
— 0.131 

+0.1 16 

+  0.081 

—0.210 

—0.249 

+0.009 
0.228 

+  O.IOI 

—0.186 
0.267 
—0.099 


—O.329 
O.276 
O.306 
O.227 
O.I58 
O.180 
O.I45 
—O.O33 
+O.O46 

—  O.OO3 
O.O77 
O.172 
O.232 
O.237 

—  O.I52 
+  O.O26 

O.224 

0.359 
O.384 
O.281 
+  O.O96 

—  O.073 
O.163 

—  O.164 
+  O.I68 

O.41O 
O.512 
O.432 
+  0.222 
-O.034 

—  0.2IO 
O.258 

-O.194 


—O.61 
+  I.18 
+  2.I6 

+  2.88 
+  1.20 
+  1.24 

+  1.58 
+  149 
+  1.27 

+3-33 
+  2.12 

+0.89 

1-0.03 

+  1.51 
+0.62 

—0.03 

-0.88 

+0.73 
+0.35 
+  1.49 
+  1.27 
+  1.06 
-1.87 
+0.03 
+  1.08 
+0.50 
—0.72 
+  2.20 
—  1. 11 

+  3-I3 
+  1.06 

+  2.16 

+  1.40 
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Equations  from  the  Bight  Ascensions — Continued. 


#3« 

x5. 

#6* 

Xi. 

11 

792  Apr.  28 

!-035 

—  0.597 

— 0.577 

+  2.067 

+0.429  +0.149 

—  0.06l 

+0.91 

793  May  22 

1.117 

O.632 

1.679' 

I.561 

0.201 

0.23I 

+  O.I27 

+2.70. 

794  June  18 

1. 218 

O.676 

2.41 2 

+  0.45  I 

0.006  +0.037 

0.128 

+ 1.91 

7o Julv  26 

1.260 

0.60I 

2,*;07 

—  O.Q7^ 

0.105 

—  O.236 

0.4  50 

+  O.OI 

706  Sent  7 

1.266 

0.67^ 

— 1.^17 

2.0*7  A 

0.392 

—  0.225 

0.42 1 

+  0  28 
1 

T   O  *7  3 
1.273 

O.U05 

I  r\  t  a  T 

-f-o.  141 

2.452 

0.484  +0.052 

O.274 

1  0  «jR 

/  y  0    ilUV.   1  Z 

I.294 

n  t 

I.907 

0.252 

0.233 

_|_n  oR  T 

_L  9  tR 

7nn  Tfpp    t n 

T  O  *70 
1.2/0 

u'u3  5 

Z.4U4 

O./4O 

0.013 

+  0.062 

 O.O66 

_i_n  20 

80  t   .Tji  n  5T 

kjkJ  1     t/  CIU..      S  X 

T  T  7  T 
1.1/1 

uO/3 

0  0R0 

-f-o.u4^ 

0.082 

—  0.203 

0  on  t 

Rno  FpVi  oR 

T  n*7  T 

O.^  1  2 

1.479 

T  f\  1C\ 
1.UJO 

0.331 

0.250 

 r\  at  *7 

OUj    ITxctl .  20 

T  OO  "? 
I.023 

n  /i  7R 

W.ZJ.  /  0 

-I-O.4O4 

0  oRt 

0.480 

—  0.060 

-t-0.071 

-I-  0  R/i 
-f-  2.04 

OU4    xlUI.  ZU 

T  C\A  C 

0.477 

— °-745 

2.03  1 

0.403 

+  O.169 

r\  r\R  T 

005  'iyiay  25 

T    T  1  O 
I.I32 

°-493 

T   R  T  r 

1. 015 

T   A  A  O 
I.442 

+0.164  +0.218 

— p  O.O  2  2 

r\  r\A 

OUVJ       UULU  2^} 

1.229 

n  c  1  e 

°-535 

O  A  C  C 

2455 

-r°-257 

—0.00 1 

—  0.006 

 r\  t  -?R 

—  O.130 

— °«34 

I. 271 

°-539 

2.215 

  1.1  KJKJ 

+0.142 

0.257 

0.32  2 

1    t    C  *7 

+  I-57 

&r>R  Spty*-    t  a 
OKJO    OtJUL.   1 4 

I.205 

n  c  0  0 
O.522 

  T      T  -)  i 

2.1  73 

0.424 

-O.I94 

O.430 

T^°-73 

Ron  Or»f     t  *7 

T   O  1 A 

n  CTO 

^u-345 

2.43O 

0.468  +  0.097 

0.43  u 

1  0  n  1 

8in  ^Mnv    o •? 

O  1U    JLiUV.    Z  \ 

1.294 

n  cofi 
U.50U 

T   1 1  T 

T  Rl7 

0.209 

0.234 

n  1  t  t 
0.3  1 1 

4-2  Ro 

Qt  t     If AO     O  c 
Oil    JLJxjkj.    2  S 

T  of\A 
1  .  2 

U.40  1 

O  /I  yl  *7 
2.447 

 0.540 

0.002 

+  O.OI9 

I  1'73 

ft  t  -5   FpVi  on 

T  TIT 
I. 131 

n  A  T  *7 

0.41 7 

O   T  C-A 
2.154 

-I-O.702 

0.109 

—  0.209 

1   r\  C\C\  O 

1  0 

-f-  2.03 

R  T  /l    Fp  rl     5  1 

T  ClflCl 

0  "2  Rn 

T   1  1  A 

T  1  0C\ 
L/29 

0.364 

O.24I 

— 0 

Qt  c   IVf qv  in 

O  1  ^     ilXcil  . 

T  no  O 
1  2 

A  Iff 

-f-O.245 

0  t  n^ 
2.1  W>J 

0.483 

 0.026 

Ci  O  T  C 
0.2  1  ^) 

-t-O.90 

R  T  ^    A  tyt»     o  A 
OIL!    jCXUI  .  24 

°-337 

 O.9O7 

1.909 

0.375 

+  O.I87 

O.I45 

-f-O.49 

Qt  *7    ^4q"\7"  "?n 

oi  y   iTXct y  <vj 

T    T  A  1 
I. 147 

n  1 1  a 

T  C\A  A 
1.944 

T    1  T  O 
I.3I2 

0.129 

+  0.202 

1   0  0  T  C 

R  T  R     TnnP  T 
O  1  O    U  UXltJ  1 

T  02R 

I.23O 

o.09o 

0  a  Rn 

-(-0.005 

0.000 

—  O.O46 

— 0.174 

Qt  a  Anrr 
Oiy    XXU.^.  2/ 

T   O  O  *7 
1.227 

0.372 

  T  of\1 

  1 .  £  \j  1 

0.170 

O.238 

n  07R 

-Un  co 

o2o  oept.  20 

1.265 

0.370 

—  O.95O 

2.25O 

0.463 

-O.I58 

O.20O 

+  I-25 

821  Nov.  5 

1.258 

0.354 

+  0.533 

2.372 

0.441 

+  O.H5 

—0.152 

+  I.03 

822  Dec.  9 

1.278 

0.346 

I.85I 

I.677 

0.167 

+  0.23I 

+0.003 

+  3.I8 

824  Jan.  14 

1.236 

0.321 

2436 

-0.350 

0.000 

—  0.008 

0.089 

+  I.65 

825  Feb.  3 

1. 144 

0.285 

2.IO9 

+  0.975 

0.148 

0.253 

0.079 

+  1.97 

826  Mar.  16 

1.043 

0.248 

1. 199 

I785 

0.389 

—  0.206 

+0.013 

+  I.3I 

827  Apr.  4 

1.02 1 

—0.232 

+  O.089 

+  2.II8 

+0.482 

+  O.OIO 

—0.059 

+O.78 

Digitized  by 


IO 
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a*. 

#3- 

X,. 

x5. 

#7. 

1828  May  17 

1. os  1 

— O.227 

—  1.034  +1.914  +0.345 

+0.21 7 

— O.I  00 

+0.00 

1829  June  10 

1. 1 4-0 

0.2*6 

2.033  +I-i65 

ox>97 

+O.I86 

O.I  14 

—  0. 1  * 

1830  July  24 

I.2*0 

0.2*0 

2.458 

—0.1 18 

0.007 

 O.O69 

 O.O46 

— o.s  1 

1 83 1  Aug.  26 

1.  26  I 

0.2*1 

1.976 

1485 

0.223 

0.26S 

+  O.O8S 

— 1.48 

1 8 32  Oct.  * 

I.2S2 

0.2l6 

—0.744 

2.305 

0.469 

— 0.1 14. 

0.2  2  I 

— 0.7  I 

18**  Nov.  2 

1.276 

0.206 

+0.754 

2-347 

0.414 

+  O.I72 

O.*  I  2 

— 0.61 

1 834  Dec.  1 1 

1.28* 

0.10* 

1.997 

1.521 

0.127 

+  0.2IO 

0.*I  7 

+0.28 

1836  Jan.  20 

1.22  I 

0.1 70 

2-434 

-0.153 

0.003 

— o.oso 

O.227 

-4-o  J.* 
1  ^*+o 

1 8*7  Feb.  14. 

I.I  24. 

O.  I4.S 

2.000  +  1.112 

0.183 

0.2  s8 

-1-  O.  I  I  * 

-4-1  14. 

1838  Mar.  24 

I.0*0 

O.I  2  I 

+ 1.096 

1.852 

0.413 

— 0.170 

—  O.OO7 

4-0.^7 

18*0  Apr.  10 

I.Ol6 

O.IO9 

—0.060 

2.107 

0.473 

4-o.osi 

O.O  S  4. 

4-o.  so 

1840  May  17 

1.060 

O.O99 

1. 192 

1.856 

0.3 1 1 

0.228 

 0.02S 

+  0.80 

1 84 1  June  10 

*  •  *  /  J 

O.IOI 

2.l6o  +  1.020 

0.067 

4-0. 1  S4. 

+  O.O98 

—  0.04 

1842  July  20 

1.2  SO 

O.O93 

2.47O 

—0.327 

0.021 

— O.I  22 

O.2  70 

—  0.07 

1843  Auff.  28 

I.264 

O.080 

I.843 

1.646 

0.267 

0.2  70 

O  *QQ 

0  -7  .7 

 0.6S 

J 

1844  Sept.  2  s 

I.267 

O.067 

—  O.54O 

2.387 

0.487 

—  O.08* 

0.383 

  I.06 

1845  Oct.  23 

1.286 

O.O54  +O.973 

2.291 

0.378 

+0.187 

0.248 

—  O.I  I 

1846  Dec.  18 

I.277 

O.O39 

2.1  IO 

-I-350 

0.091 

+0.186 

+0.057 

+0.58 

1848  Jan.  16 

1. 221 

O.O24 

2-444 

+0.048 

0.013 

—0.102 

—  O.IO* 

+  I.I  * 

1840  Feb.  19 

I.  IO8 

—  O.OIO 

I.887 

1.248 

0.219 

0.264 

0.1*6 

+  1.41 

1850  Mar.  22 

I.O*0 

sJ 

+0.002 

+O.903 

1.930 

0.437 

— 0.1  S7 

0.1*0 

+0.71 

1 85 1  Apr.  28 

I. OI  2 

0.013 

—  O.213 

2.090 

0.461 

+0.087 

—  0.02  * 

4-  1  4.0 

1852  May  11 

I.O9O 

0.026 

I-363 

1.785 

0.276 

0.228 

+  O.  I  04 

-+-0  60 

1 8  s  *  June  1  * 

I. l8o 

0.041 

2.256  +O.854 

0.041 

4-o  1 1 0 

0.2  ^ 

4-0  ^7 

i8s4.  Auer.  0 

1.2*0 

0.057 

2-395 

-0.507 

0.046 

 O.I4.4. 

0.*44. 

— 0.20 

18s1;  Sept.  7 

I.2SS 

J  J 

0.071 

1.686 

1.777 

0.308 

0.2S7 

0.*2Q 

—  0.4.7 

tKc6  Oot  c 

T  of\A 

0.085 

-0.358 

2.417 

0.493 

 r\  aoQ 

°-A35 

—  T  0 1 

— 1.03 

1857  Nov.  8 

1.286 

O.IOI 

+  I-I54 

2.208 

0.341 

+0.216 

+0.048 

—0.86 

1858  Dec.  24 

1. 271 

0.1 14 

2.210 

— 1.1 71 

0.060 

+0.156 

—0.080 

+0.05 

i860  Jan.  31 

1. 192 

0.120 

2.383 

+0.227 

0.029 

—0.128 

0.130 

+0.04 

1 86 1  Mar.  3 

1.085 

O.I  2  I 

i-756 

1-357 

0.254 

0.256 

—  0.020 

+0.84 

1862  Apr.  12 

0.998 

O.I23 

+0.742 

1.930 

0445 

—0.1 13 

+  0.097 

— 0.1 2 

1863  Apr.  30 

1.020 

+  O.I36 

—0.372  +2.083 

+0.446 

+0.1 1 7 

+  O.I75 

-0.25 
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ii 


1864  May  29 

X\. 

I.OO9 

#2. 
+  O.I57 

—  1.452 

X4.          afc.  4$. 

+  1.682  +0.240  +0.240 

as,. 
+O-093 

II 

 O.4O 

.  Q/C  «      T,,l T 

1005  July  1 

T     T  QQ 
I.I  OO 

O.I54 

2.308 

+0.685 

0.024  +0.097 

—  O.027 

 O.OI 

1  ooo  July  29 

1.260 

0.209 

2.390 

-O.724 

0.068 

—  O.I96 

O.295 

—  1-73 

1007  oept.  0 

1.260 

0.223 

I. 512 

1.929 

0.352 

—  0.248 

O.534 

—  2.04 

1505  VJCX.  10 

1.266 

0.238 

 O.I30 

2.439 

0.492 

+  O.OO9 

O.639 

— 0.67 

1869  Nov.  17 

I.205 

0.256 

+  !-333 

2.106 

0.300 

0.233 

0.550 

—0.30 

1 0  70  uec.  1 4 

I.2o2 

O.269 

2-33 1 

—0.984 

0.033 

+  O.I03 

0.305 

—0.15 

1572  reo.  12 

1. 1 6 1 

0.257 

2.306 

+0.402 

0.050 

-O.I54 

 O.O82 

+0.04 

1 073  Mar.  *o 

I.O5  I 

0.244 

1 .602 

1.44 1 

0.284 

0.240 

+  O.I24 

+°-I5 

1574  Apr.  0 

I. OI  2 

O.246 

+0.600 

2.010 

0.465 

—  O.O89 

0.2  24 

+  O.OO 

1 575  May  0 

I.020 

0.259 

— °-525 

2.050 

0.425 

+  O.I48 

0.209 

—  0.52 

1070  May  20 

1 .1  IO 

0.293 

1.637 

1.587 

0.204 

0.233 

+  O.OOO 

—  0.55 

1877  June  26 

1. 213 

°-333 

2-394 

+0.502 

0.008  +0.047 

 O.  I46 

—  I.4I 

1878  Aug.  9 

I.256 

o-359 

2.312 

—0.908 

0.100 

—  0.2I9 

0.392 

—  2.1  2 

1 079  »ept.  10 

I-255 

°-373 

-1356 

2.026 

0.385 

—  0.22I 

0-53° 

—  x-53 

I00O  L>Ct.  ?2 

1.255 

0.385 

+0.074 

2427 

0.482 

+  O.O58 

0.493 

— 0.59 

1 88 1  Nov.  26 

1.281 

O.4O9 

1.502 

1.987 

0.257 

0.24I 

0.332 

—0.90 

1882  Dec.  23 

1.273 

0.420 

2.391 

—0.792 

0.015  +0.067 

O.I55 

—0.72 

1884  Feb.  15 

1.150 

0.392 

2.250  +0.578 

0.077 

—  O.I86 

0.07I 

+0.06 

1885  Mar.  5 

1.067 

0.375 

1.506 

1-593 

0.326 

O.248 

O.O4I 

+  1.14 

1886  Apr.  11 

1.008 

O.366 

+0.447 

2.041 

0.473 

-0.054 

O.O83 

+0.61 

1887  Apr..  29 

1.044 

0.390 

—0.701 

2.045 

0.405 

+  O.I67 

O.I52 

+0.1 1 

1888  May  25 

1. 134 

+  0.435 

—  1 .8.13  +1.450  +0.158  +0.207 

—  0.22I 

-0.38 

Equations  from  the  Declinations. 

1750  Nov.  19 

X\. 

+0.450 

Xt. 

—0.481 

+0.296 

xA. 
—0.892 

—  I.028 

-0.476 

X<j. 
— 0. 162 

+1.05 

1751  Aug.  17 

0.178 

0.176 

0.270 

0.225 

0.623 

0.725 

0.040 

—2.18 

Nov.  20 

0.238 

0.234 

0.376 

0.276 

O.65I 

1.032 

0.048 

—4-33 

1752  Feb.  7 

+0.241 

—0.236  +0.389 

—0.270 

O.446 

0.941 

—0.046 

+0.72 

Sept  22 

—0.072 

+0.070 

-0.144 

+0.009 

—  0.097 

0.968 

+0.018 

-3-58 

1753  Jan.  2 

0.071 

0.068 

0.141 

0.006 

+  O.O6I 

1. 231 

0.023 

—  2.07 

Mar.  29 

0.029 

0.028 

0.058 

+0.005 

O.I75 

0.996 

0.017 

+  0.2I 

Oct.  19 

—0.248 

+0.239 

-0.452 

-0.235 

+  0.4I2 

-0.825 

+0.021 

+  O.I3 
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1754  Jan-  31 
Dec.  5 

1755  Apr.  17 
Dec.  1 7 

1756  Apr.  20 

1757  Jan.  2 
May  13 
June  15 

1758.  Mar.  27 
June  14 
July  28 

1759  July  14 
Sept.  20 

1760  Aug.  16 
Nov.  25 

1 761  July  13 
Sept.  12 
Dec.  6 

1762  Oct.  30 

1763  Dec.  2 

1765  Feb.  1 

1766  Feb.  3 

1767  Mar.  8 

1768  Apr.  6 

1769  May  9 

1770  June  10 

1 77 1  July  14 

1772  Aug.  28 

1773  Sept  28 

1774  Nov.  3 

1775  Dec.  9 

1777  Jan.  9 

1778  Feb.  7 


TABLES  OF 

Equations  from  the  Declinations— Continued 

xA. 

0.321 
0.628 
0.696 


X\.              X%.  #3. 

-0.313  +0.300  —0.552 

0.348    0.331  0.359 

0.364  0.385 


0.384 
0.332 

0.430 

0.335 

o.356 
o.349 
0.109 
0.167 


0.312  —0.006 
0.403  +0.034 
0.3 1 1  0.336 


0.330  0.406 

o.323  o-399 

0.100  0.199 

0.153  0.308 

—0.184  +0.168  +0.352 

+0.131  —0.1 19  —0.259 

0.079     0.071  0.158 

0.415     0.371  0.595 

0.319     0.284  0.428 

0.465     0.4 1 1  0.190 

0.544     0.480  0.214 

0.447     °-3 94  —0.160 

0.466     0.406  +0.360 

+0.201  —0.173  +0.337 

—0.080  +0.068  —0.160 

0.332     0.279  0.559 

0.431      0.357  —0.363 

0.428     0.349  +0.109 

0.332     0.268  0.421 

—0.12 1  +0.096  +0.230 

+0.183  —0.143  —0.353 

0.439     0.340  0.584 

0.546     0.417  —0.130 

0.437     0.328  +0.403 

+0.158  —0.1 17  +0.276 

—0.155  +0.1 13  —0.308 

—0.358  +0.257  —0.570 


XS.               X€.  Xj.  " 

+0.675  —0.970  +0.026  —0.91 

0.795     0.481  0.0 1 1  —0.48 

1. 000     0.385  0.012  —0.39 

0.691  0.880  —0.039  0.015  —0.47 

0.892  1. 105  +0.134  0.019  +0.48 

0.606  0.998     0.495  0.024  +1.58 

0.612  0.937     0.690  0.036  +0.50 

0.603  0.840     0.676  0.036  .+  I.OI 

0.098  0.519     0.942  0.014  —1. 71 

0.14 1  0.468      I.I  28  0.024  —0.13 

0.120  +0.366     1.063  +0.032  +0.20 

O.O39  —0.2I2         1.2 19  —O.O45  —0.28 

0.022  O.29O         LO34  O.O3I  —O.55 

0.551  0.834     0.849  0.1 14  —0.29 

O.455  O.748        O.554  O.084  +O.46 

0.88l  O.962        O.269  O.O78  +O.42 

I.028  1. 130        0.20I  O.089  +O.29 

O.853  O.97I    +O.O39  O.O7O  +O.63 

O.827  I.O4O   —O.546  —O.OI2  O.OO 

0.207  —O.55I         LO95  +O.OI7  —I.46 

0.001  +0.198      1 . 1 79  0.014  —  1 . 1 6 

0.386  0.740     0.912  0.036  0.00 

0.814  1.060  —0.390  0.081  —2.27 

0.881  1.1 15  +0.191  0.102  — 1. 1 6 

0.540  0.901      0.757  *    0.072  —2.16 

0.084  +0.396      1. 166  +0.008  —1.78 

0.084  —0.303      1. 1 96  —  0.0  t  2  —2.29 

0.627  0.905     0.756  +0.058  —0.67 

1.047  1. 1 48  +0.079  OI45  —  ^56 

0.745  0.995  —0.639  0.137  +4.52 

0.143  —0.453      I-I44  0.051  +2.95 

0.037  +0.251      1 . 195  0.004  —0.12 

-0.461  +0.801  —0.846  +0.035  —1.58 
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JUPITER. 

Equations  from  the  Declinations — Continued. 


X2. 

x4. 

#5. 

Xi, 

II 

779  Mar, 

12 

-O.436 

+  O.308 

-O.305 

—O.850 

+  1.083 

—0.309 

+0.077 

—  I.96 

780  Apr. 

0.422 

O.294 

+O.166 

O.858 

1.098 

+0.283 

+0.071 

—  0.50 

782  June 

_  zr 

16 

 0.082 

+O.055 

+O.I59 

0.044 

+0.302 

1. 199 

—0.025 

—  0.09 

_r>       T  1 

783  July 

17 

+  0.229 

—O.152 

—O.431 

O.140 

-0.397 

r 

1. 102 

+0.052 

-0.44 

_0  4 

784  Aug. 

24 

0.462 

O.302 

0.547 

0.714 

0.957 

•        zr  0  z* 
+  O.686 

z*  O 

0.168 

—  7.22 

785  Oct 

1 

o.544 

0.349 

—  O.039 

1.048 

1. 152 

—  0.02I 

0.182 

—  2.00 

_0  z:  XT 

786  Nov. 

7 

0.405 

O.256 

+O.431 

_    zT  —  _ 

O.657 

0.941 

0.728 

0.079 

—  0.79 

787  Dec. 

12 

+0.1 10 

*_  ^  z*  0 
 O.O68 

+O.200 

O.082 

—    -  Z"   

—0.360 

1. 180 

0.007 

+O.38 

789  Jan. 

14 

— 0.190 

+  O.I  16 

_    _  Z* 

—0.376 

O.074 

+0.345 

-    _  ZT  _ 

1. 165 

0.041 

+  1-32 

790  reb. 

15 

o.374 

0.2  24 

0.559 

0.525 

_  0  zr  _ 

0.861 

O.774 

0.095 

-2.77 

791  Mar. 

15 

0.439 

O.258 

—0.243 

O.877 

I.IOI 

—O.231 

_  0 

0.089 

— 1.90 

792  Apr. 

28 

0.413 

O.238 

+0.225 

_   O  _  ZT 

O.826 

1.074 

+0.372 

+0.025 

—0.73 

793  May 

22 

O.286 

O.I62 

0.428 

O.403 

0.783 

O.90O 

—0.041 

+  I.92 

794  June 

0 
l8 

—O.O37 

+  0.020 

+0.073 

O.O15 

+0.206 

1.222 

—0.028 

+O.83 

._     _.      T  1 

795  J«ly 

20 

I     _    _  Z"  O 
+  O.268 

_    _    .  ZT 
—  O.I46 

—0.488 

O.203 

—0.497 

I.I  l6 

+0.073 

+O.I3 

Z!       O  X 

796  Sept. 

7 

0.490 

0.26I 

-0.517 

0.800 

1 .01 1 

+  0.579 

0.150 

—O.64 

797  Oct. 

zr 
O 

'  z.  r^A 

O.20O 

+0.051 

I.O34 

1. 147 

 O.I24 

0.1 15 

+O.I3 

790  Nov. 

12 

0.370 

0.1 89 

0.444 

_  „  zr  zr 
O.566 

O.OOO 

0.8I3 

O.O3I 

— O.72 

799  Dec. 

19 

+  O.OOO 

—0.033 

+0.124 

O.O39 

_  _  —  zi 

—0.256 

I.207 

O.OO6 

+0-73 

801  Jan. 

31 

—  0.2I3 

+0.104 

—0.415 

0.2  I  I 

+0.449 

I.I  17 

_  _  _  zr 
0.026 

+  0.84 

002  J?eb. 

25 

_  -Qzr 

0.386 

0.1 04 

o-538 

O.582 

0.917 

_  zr  _  « 

0.693 

+  O.OIO 

,  zr 

—  1.56 

803  Mar. 

20 

0.440 

0.200 

— 0.1 70 

^  0  ~  /c 
O.096 

1. 115 

—0.139 

—  0.025 

_  z*  ^ 
 O.69 

804  Apr. 

_  ZT 

20 

0399 

0.1 82 

+0.270 

0.778 

1.054 

+0.443 

0.03I 

+  2.76 

805  May 

25 

—0.257 

+0.1 15 

+0.410 

0.330 

0.722 

zr  _ 
O.9OI 

0.009 

+  O.3O 

006  June 

23 

+  O.OOO 

— 0.003 

— O.OI2 

0.000 

+0.115 

_   _  _  zr 
I.236 

0.004 

+0.39 

807  Aug. 

1 

0.307 

0.130 

0.537 

0.277 

—0.586 

_  _  zr  . 
I.O64 

0.079 

+0-31 

808  Sept. 

O.5O8 

0.210 

—0.463 

0.870 

1.054 

+  O.484 

O.I76 

+  1.02 

809  Oct. 

'7 

0.526 

0.212 

+0.134 

1.007 

1132 

—  O.236 

O.I85 

-0.15 

810  Nov. 

23 

0.337 

0.132 

0.447 

0.482 

0.804 

O.899 

—  O.O85 

+  1.07 

811  Dec. 

25 

+  O.OI9 

—0.007 

+0.037 

0.009 

-0.155 

1.227 

+  0.002 

—0.86 

813  Feb. 

20 

—  O.227 

+0.084 

-0.433 

0.153 

+0.544 

I.O4O 

+  0.005 

-2.15 

8 1  j.  Feb. 

23 

0.405 

0.145 

0.514 

0.657 

0.954 

O.632 

—  O.O67 

-1.65 

815  Mar. 

30 

—  0.440 

+0.153 

—O.I  12 

—0.906 

+  1.123 

—  0.060 

—  O.O88 

—  1.94 
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Equations  from  the  Declinations — Continued. 


x%. 

x3. 

X5. 

x%. 

£7. 

11 

816  Apr.  24 

—0.384 

+0.129 

+  0.324 

—0.725 

+  I.032 

+0.515 

—  O.O55 

—  0.53 

817  May  30 

— 0.227 

+0.074  +0.383 

—  O.263 

O.65O 

1.020 

0.007 

+  1.69 

O  -  O     T  1 

818  July  1 

+0.046 

—0.014 

—  O.O92 

+  0.002 

+  0.009 

1.242 

O.OO9 

+  1.28 

819  Aug.  27 

0.301 

O.I  12 

O.514 

—0.3I5 

—0.695 

0.9  70 

O.O7O 

— O.Io 

820  Sept.  26 

o-534 

O.I56 

— O.4O9 

0.950 

1.095 

+0.375 

O.I25 

—  O.IO 

821  Nov.  5 

0.509 

O.I43 

+0.209 

O.9OI 

I  .OOO 

— o-357 

—  O.066 

+0.14 

822  Dec.  9 

+0.304 

—  O.082  +O.438 

—  O.4OO 

0. 702 

0.972 

+  O.OOI 

+0.07 

824  Jan.  14 

— O.OOo 

+  0.002 

—  O.OI5 

+  O.OO4 

—  0.025 

1.22 1 

+  O.OO3 

—0.97 

825  teb.  3 

0.252 

0.070 

0.52I 

—  0.237 

+  0.002 

1.020 

—  O.OI5 

—0.49 

020  Mar.  10 

O.405 

O.O96 

O.47I 

0.091 

0.999 

—0.530 

—  O.OO3 

—  O.4O 

827  Apr.  4 

0-437 

O.O99 

—  O.O44 

0.907 

I.I  24 

+0.023 

+  O.O27 

—  O.92 

820  May  17 

o-373 

0.08l 

+  O.363 

O.OO  I 

0.970 

0.61 1 

O.O4I 

+  O.56 

829  June  10 

—0.199 

+  O.O4I 

+  0.35I 

0.205 

+055° 

1.069 

+  0.02  I 

O.OO 

830  July  24 

+0.009 

—  O.OI3 

—  O.I39 

0.004 

—0.123 

1.22 1 

—  O.OO4 

+  0.3I 

831  Aug.  26 

O.3OO 

O.067 

0.578 

0.427 

O.7OO 

0.91 2 

+  0.020 

1      X-N    /-»  Q 

+  0.20 

832  Oct.  3 

0.528 

O.O9I 

-0.325 

0.900 

I.I  IO 

+0.209 

O.Ooo 

—  0.20 

833  Nov.  2 

0.492 

O.O79  -+-O.284 

0.900 

I.073 

— 0.446 

O.I  22 

—  0.40 

834  Dec.  1 1 

+  0.259 

—  O.O39  +O.402 

—  0.3I0 

 0.020 

1.036 

+  O.O71 

—0.43 

836  Jan.  20 

 0.050 

+  O.OO7 

—  O.IOO 

+  O.OOO 

+  O.O7O 

1.2  14 

—  O.OO3 

—0.37 

837  rev.  14 

0.302 

O.O39 

0.539 

—0.295 

O.OO  I 

O.902 

—  0.020 

— 0.1 7 

838  Mar.  24 

0.4I2 

O.O48 

—0.425 

0739 

I.030 

— 0.440 

+  O.OO5 

— 0.22 

839  Apr.  19 

0.432 

O.O46 

+0.019 

0.090 

I.I  13 

+0.1 20 

O.O25 

+0.02 

840  May  17 

o-3  56 

O.O33 

0.393 

0.021 

O.938 

—   /TO  . 
0.004 

+  O.OO9 

+0.14 

O  T 

841  June  10 

—  O.IOI 

+  O.OI4  +O.295 

0.143 

+O.488 

I.  123 

—  O.OI5 

+0.24 

O  .         T  1   

842  July  20 

+0.126 

—  O.OO9 

—0.248 

0:031 

 0.208 

1. 21  7 

+  0.02I 

— 0.04 

843  Aug.  28 

0.404 

0.026 

0.594 

0.522 

0.834 

O.842 

0.1 20 

—0.13 

844  Sept.  25 

0.544 

O.O29 

—0.239 

1.023 

I-I35 

+  O.I93 

O.164 

-0.38 

845  Oct.  23 

0.461 

O.OI9  +O.342 

0.826 

I -053 

—  0.52I 

O.O93 

-1.41 

846  Dec.  18 

+0.216 

—0.007  +0.359 

0.232 

-0.533 

I.O9O 

O.OI2 

—0.67 

848  Jan.  16 

—0.102 

+  0.002 

—0.205 

0.003 

+  O.I59 

1. 213 

O.OO7 

-0.94 

849  Feb.  19 

0.325 

+  O.OO3 

0.556 

0.290 

0.73I 

O.9OO 

O.O38 

—0.21 

850  Mar.  22 

0.425 

—  O.OO  I 

-0.378 

0.794 

I -059 

—0.379 

O.O53 

.+0.10 

851  Apr.  28 

-0.425 

—0.006  +O.084 

—0.878 

+  I.O96 

+0.208 

+  O.OIO 

—0.12 
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Xx. 

J?2»  X%* 

X,. 

x5. 

x$. 

X,. 

II 

852  May  1 1 

—0.332 

—  O.OO8  +O.4IO 

-0.546 

+0.907 

+0.750 

-0.033 

+0.25 

853  June  13 

— 0.122 

—  O.OO4  +0.23I 

0.090 

+0.404 

1. 163 

—  0.032 

+0.94 

854  Aug.  9 

+0.1 5 1 

+0.007  —O.296 

0.059 

—0.328 

1. 165 

+  0.035 

+0.32 

855  Sept.  7 

0.429 

0.024  O.58I 

0.602 

0.900 

0751 

O.IO8 

—0.16 

856  Oct.  5 

o.544 

0.037  —O.I62 

1.039 

1. 144 

+0.081 

0.059 

—  1.22 

857  Nov.  8 

0.441 

0.035  +0.389 

0.760 

0.996 

—0.632 

+  O.OI9 

-0-57 

858  Dec.  24 

+0.174  +0.016  +0.302 

0.162 

—0.438 

-135 

—  O.OI2 

—  0.22 

860  Jan.  31 

— 0. 1  20 

 O.O  I  1   0.260 

0.022 

+0.270 

1. 175 

+  O.OO9 

-0-94 

861  Mar.  3 

0.0^8  O.S^2 

0.420 

0.81 1 

0.820 

+  O.OO6 

—O.3O 

862  Apr.  12 

O  AI  7 

0  0^  I    — 0  IIS 

0.804 

1.064 

— 0.269 

—  0.039 

+  O.67 

863  Apr.  30 

0.419 

0.056  +0.147 

0.857 

1.086 

+0.286 

0.07I 

+  0.2I 

864  May  29 

0.315 

0.045  0.426 

0.489 

0.830 

0.830 

—  0.02  5 

+  O.85 

865  July  1 

—0.097 

—0.015  +0.188 

0.056 

+0.288 

1. 190 

+  O.OO8 

+  I. OI 

866  July  29 

+0.213 

+0.035  —0.406 

0.120 

—0.402 

1. 157 

—  O.O38 

—  O.O5 

867  Sept.  8 

0.464 

0.082  0.569 

0.702 

0.954 

+0.672 

O.184 

—  O.7I 

868  Oct.  10 

0.542 

0.102  —0.068 

1.045 

1. 147 

—0.02 1 

0.2  74 

-O.I5 

869  Nov.  17 

0.413 

0.082  +0.423 

0.680 

0.935 

0.726 

0.200 

-O.68 

870  Dec.  14 

+0.1 13 

+0.024  +0.204 

0.089 

—0.372 

1. 176 

—  O.O46 

-0-54 

872  Feb.  12 

-0.159 

—0.035  —0.315 

0.052 

+0.368 

1.128 

+  0.005 

—  O.I3 

873  Mar.  18 

0.346 

0.080  0.531 

0.471 

0.861 

0.727 

—  0.042 

+  0-57 

874  Apr.  6 

0.431 

0.105  —0.261 

.  0.854 

1.092 

—0.208 

0.095 

+  O.32 

875  May  8 

0.409 

0.104  +0.206 

0.823 

1.060 

+0.370 

O.O84 

+  I.20 

876  May  28 

0.289 

0.076  0.423 

0.416 

0.781 

0.894 

—  0.02I 

+  I.24 

877  June  26 

—0.046 

—0.013  +0.091 

0.021 

+0.2 1 1 

1. 219 

+  O.OI4 

+  0.34 

878  Aug.  9 

+0.248  +0.071  —0.459 

0.176 

0.503 

1. 105 

 0.062 

+O.OI 

879  Sept.  16 

0.480 

0.143  —0.525 

0.772 

1.005 

+0.577 

O.I93 

—O52 

880  Oct.  22 

o.534 

0.164  +0.024 

1.030 

1134 

—0.136 

0.2I3 

-0-33 

881  Nov.  26 

0.380 

O.I  21  O.442 

0.593 

0.864 

0.812 

O.I  I  I 

—  1. 12 

[882  Dec.  23 

+0.070  +0.023  +0.132 

0.045 

—0.264 

1.206 

—0.022 

—  O.32 

884  Feb.  15 

—0.196 

—O.067  —O.384 

0.095 

+0.452 

1.093 

0.000 

+  0.02 

885  Mar.  5 

0.382 

O.I34  O.543 

0.566 

0.912 

0.693 

+0.005 

-O.I3 

886  Apr.  11 

0.432 

O.I57  —O.I98 

0.875 

1. 102 

— 0.1 26 

0.031 

+O.28 

887  Apr.  29 

0.400 

•O.I49  +O.263 

0.786 

1  05  7 

+0.436 

0.061 

+  O.97 

[888  May  25 

—0.244 

—  O.O94  +O.383 

— 0.322 

+0.732 

+0.957 

+0.058 

+  0-73 
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After  the  elimination  of  the  eleven  unknowns,  xs  .  .  .  xw  the  normal  equations 
stand  as  follows : 


X,. 

#2« 

#4. 

Xs. 

x6. 

#7. 

// 

94.69 

—  2.31 

0.14 

9.82 

+ 

0.27 

0.00 

—2.286 

-  5-59 

=0, 

—  2.31 

+8.31 

+ 

113 

+ 

0.84 

0.09 

+ 

0.04 

—  1. 194 

—  1 1. 01 

=0, 

-r  O.I4 

+  113 

+  188.10 

309 

O.IO 

0.20 

—  1.790 

+47-64 

=0, 

—  9.82 

+0.84 

309 

+  174.84 

+ 

1.84 

+ 

0.30 

+4750 

+41.02 

=0, 

+  0.27 

—0.09 

O.IO 

+ 

1.84 

+46.56 

+ 

0.15 

+0.159 

+  1348 

=0, 

O.OO 

+0.04 

0.20 

+ 

0.30 

+ 

0.15 

+45-30 

+0.173 

+  16.89 

=0, 

—  2.286 

—  1. 194 

1.790  + 

4750  + 

0.159 

+ 

0.173  +4.184 

+  3-346 

=0. 

After  the  values  of  the  unknowns  in  these  equations  have  been  obtained,  the 
values  of  the  rest  are  given  by  the  equations 


*8 

= + 0. 5  4 — 0.04  xx + 0.03  xz — 0.0  2  #3 + 0.4 1  xA + 0. 1 0  x5 + 0.0 1  x6 + 0.0  2  #7, 

Xg 

=+0.60+0.05 

—006 

+0.12 

+0.43 

—0.18 

+0.03 

—0.05 

#10 

=+0.21+0.06 

—0.05 

+0.16 

+0.30 

—  O.I  I 

+0.30 

—0.04 

Xn 

=+0.30+0.01 

—0.02 

+0.13 

+0.42 

—0.09 

— 0.12 

—0.06 

#12 

=+0.03—0.02 

0.00 

+0.13 

+0.47 

—0.02 

—0.03 

+0.06 

#13 

=+0.27—0.08 

• 

+0.02 

+0.07 

+0.54 

+0.12 

+0.07 

+0.05 

#14 

=+0.19—0.03 

0.00 

+0.07 

+0.47 

+0.03 

+0.25 

—0.03 

#15 

=+0.33  0.00 

0.00 

+0.08 

+0.48 

—0.06 

0.00 

—0.04 

#16 

=+0.17  0.00 

0.00 

+0.07 

+0.49 

—0.07 

0.00 

—0.02 

#17 

= —  O.IO  0.00 

0.00 

+0.08 

+0.49 

—0.06 

—0.0 1 

+0.08 

#18 

=—0.13+0.04 

+0.02 

+0.04 

+0.52 

—0.17 

—  O.I  I 

+0.07 

The  values  of  the  unknowns  which  result  from  the  solution  of  these  equations  are 

//  //  // 

^=+0.065  x7  =—0.172  #13=+o.o7 

#2=+i.376  #8  =+0.46  #H=— 0.03 

x2  =  — 0.268  x9  =+0.43  #15=+o.2i 

#4=— 0.234  #10=— 0.04  #16=+o.o6 

#5=— 0.276  #n=+o.23  xl7=  — 0.23 

x6=— 0.371  X12— — o.  1 1  #i8=— 0.17 

The  sum  of  the  squares  of  the  residuals  by  this  solution  is  reduced  from 
[nw]=ioi//42  to  [nn  i8]=49".57,  and  the  probable  error  of  a  normal  of  the  weight 
unity  is  dho^.293. 
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The  mass  of  Saturn  which  results  from  this  investigation  is,  with  its  probable 
error, 


3502.20dbo.53 

But  as  the  value  of  this  mass  deduced  from  measures  of  the  satellites  is  somewhat 
larger  we  will  adhere  to  the  value  given  by  Bessel,  and  thus  assume  that  #7=o.  The 
values  of  the  corrections  of  the  elements,  which  accord  with  this  assumption,  are 

<SL=+o."o7, 
S  wzz+oZ'014  02, 
Se=— o."266, 
e  S  7T=— o."239, 
Si=— 0.277, 
sin  i  S  &  0.372. 

By  applying  these  corrections  to  the  elements  of  the  provisional  theory  given 
(Astronomical  Papers,  Vol.  IV,  p.  558)  we  obtain  the  following 

Epoch  1850,  Jan.  0.0,  Greenwich  M.  T. 
L=i59°  56'  25.^05 

7T—    II       54     26.  72 

8=  98    56     3-  54  +  35-9  s  * 
i=     1     18  41.  82+0.087  6  e 
ezzo.04825382 
^zz:i09256.,,63954 

3501.6 

If  we  denote  the  correction  to  be  applied  to  the  declinations  of  equatorial  stars 
in  Prof.  Boss's  system  by 

,    t— 1850 

100 

the  preceding  values  of  xs  .  .  .  xls  furnish  the  following  equations  for  determining 
x  and  y,  to  which  we  join  their  weights 


Weight. 

Weight. 

0 

O.25 

x—o.  1 8  y — 0.03  zzo 

O.7 

0 

O.06 

x — 0.06  2/+0.21  —0 

1.0 

0 

O.O4 

x + 0.06  y + 0.06  ~  0 

1.0 

:0 

O.I2 

#-f-o.  1 8  y— 0.23  =0 

1.0 

O 

0.2 

#+0.32  y— 0.17=0 

1.0 

x— 0.30  #-f- 0.07  =0  0.2 
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The  discussion  of  the  observations  of  Saturn  adds  to  these  the  equations 

"  Weight. 

x—  0.893/  +0.57  =0  O.IO 

#—■0.65?/  +  1.23  =0  0.04 

X  —  0.363/  +0.05  =0  0.2 

x—o.oyy  —0.08  zzo  1.0 

0.237/  — 0.02  zzo  1.0 

The  normal  equations  derived  from  these  are 

7.915a;— 0.167^+0.025  =0 
— 0.1 67a? +0.7003/ — 0.312  =0 

The  formula  for  the  correction  in  question  is  then 

+o".oi  +o,x.oo45  (t— 1850). 

The  residuals  left  by  the  foregoing  solution  in  the  case  of  each  normal,  together 
with  the  number  of  observations  the  latter  is  founded  upon,  and  the  weight  it  has 
received  in  the  discussion,  are  given  below: 


Obs. 

-Cal. 

No.  of  obs. 

Weight. 

Date. 

A  a  cos  S. 

a. 

d. 

a. 

8. 

I750 

Nov. 

19 

// 

+O.83 

—  1.48 

4 

4 

O.05 

0.05 

Aug. 

i7 

+  3-78 

+  I-53 

9 

9 

O.I 

O.I 

Nov. 

20 

+  2-37 

+  3-66 

7 

7 

O.I 

O.I 

1752 

Feb. 

7 

+  I.46 

— 1.29 

5 

4 

O.05 

0.05 

Sept. 

22 

+  243 

+  2.62 

13 

13 

O.I5 

0.15 

1753 

Jan. 

2 

+O.64 

+  1.07 

3 

3 

O.05 

0.05 

Mar. 

29 

+  O.02 

— 1.02 

4 

3 

O.05 

0.05 

Oct. 

19 

+  1.70 

— 1.22 

8 

8 

O.I 

O.I 

1754 

Jan. 

31 

-1.71 

—0.30 

2. 

2 

0.025 

0.025 

Dec. 

5 

+  376 

—0.66 

2 

2 

0.025 

0.025 

1755 

Apr. 

i7 

+  1-56 

—0.63 

6 

5 

O.I 

O.I 

Dec. 

17 

+  1.19 

—0.28 

4 

4 

0.05 

0.05 

1756 

Apr. 

20 

+  365. 

— 1.26 

5 

5 

0.05 

0.05 

1757 

Jan. 

2 

+  2.27 

—  1.97 

3 

2 

0.05 

0.025 

May 

13 

+  2.56 

—0.84 

14 

l3 

0.15 

0.15 

June 

15 

+0-43 

-1.38 

9 

9 

O.I 

O.I 
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Obs. 

-Cal. 

No.  of  obs. 

Weight. 

Date. 

A  a  cos  8. 

Ad. 

s. 

1758 

Mar.  27 

4-3-88 

+  I.70 

3 

3 

0.05 

0.05 

June  14 

+  2.86 

40.I3 

12 

12 

0.15 

0.15 

July  28 

+0.92 

—  O.26 

7 

6 

O.I 

O.I 

1759 

July  14 

+  1.24 

40.33 

1 1 

10 

0.15 

0.15 

Sept  20 

—0.65 

40.49 

1 1 

1 1 

0.15 

0.15 

1760 

Aug.  16 

-1.65 

40.I6 

3 

3 

0.05 

0.05 

Nov.  25 

-2.45 

-0.73 

3 

1 

0.05 

0.025 

1 761 

July  13 

—0.52 

—O.70 

9 

6 

O.I 

O.I 

Sept.  12 

—0.40 

—O.62 

17 

13 

0.15 

0.15 

Dec.  6 

—0.86 

—  I.02 

19 

18 

0.15 

0.15 

1762 

Oct.  30 

—0.13 

—0.43 

10 

10 

O.I 

O.I 

1763 

Dec.  2 

+0.54 

40.78 

12 

1 1 

0.15 

0.15 

1765 

Feb.  1 

— 1.40 

40.28 

6 

5 

O.I 

O.I 

1766 

Feb.  3 

—0.23 

—  I. IO 

7 

7 

O.I 

O.I 

1767 

Mar.  8 

+0.94 

41-32 

3 

3 

0.05 

0.05 

1768 

Apr.  6 

+  1.67 

40.57 

4 

4 

0.05 

0.05 

1769 

May  9 

—0.22 

41.98 

5 

4 

O.I 

0.05 

1770 

June  10 

+0.21 

41.89 

5 

5 

O.I 

O.I 

1771 

July  14 

+0.47 

42.40 

4 

4 

0.05 

0.05 

1772 

Aug.  28 

41.41 

40.50 

4 

3 

0.05 

0.05 

1773 

Sept.  28 

+0.06 

4  I-2I 

4 

4 

O.I 

0.05 

1774 

Nov.  3 

+0-95 

-498 

4 

4 

0.05 

0.05 

1775 

Dec.  9 

+0.20 

—  3.60 

3 

2 

6.05 

0.025 

1777 

Jan.  9 

+0.56 

—  O.82 

5 

5 

O.I 

O.I 

1778 

Feb.  7 

+0.71 

40.59 

4 

4 

O.I 

0.05 

.1779 

Mar.  12 

+  349 

41.17 

2 

2 

0.025 

0.025 

1780 

Apr.  1 7 

+  1.40 

40.09 

2 

2 

0.025 

0.025 

1782 

June  16 

—0.45 

40.29 

4 

4 

0.05 

0.05 

1783 

July  17 

—0.23 

40.53 

3 

3 

0.05 

0.05 

1784 

Aug.  24 

+ 1.02 

47.04 

3 

3 

0.05 

0.00 

1785 

Oct.  1 

-i-54 

4I.60 

2 

2 

0.025 

0.025 

1786 

Nov.  7 

+  2.24 

40.29 

2 

2 

0.025 

0.025 
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TABLES 

Obs.  -  Cal. 


OF 


No.  of  obs. 


Weight. 


Date. 

A     COS  6. 

a. 

a. 

s. 

787 

Dec.  1 2 

ft 

— 1.67 

—  1.08 

3 

3 

O.05 

0.05 

789 

Jan.  1 4 

+0.51 

-2.17 

6 

5 

O.I 

O.I 

790 

Feb.  15 

— 0.61 

+  1.92 

9 

9 

O.15 

0.15 

791 

Mar.  1 5 

+0.04 

+  1.29 

6 

.  6 

O.I 

O.I 

792 

Apr.  28 

+0.33 

+0.49 

24 

24 

O.25 

0.2 

793 

May  22 

— 1.81 

—  1.80 

7 

7 

O.I 

O.I 

794 

June  18 

-1-53 

-0.57 

1 2 

12 

0.15 

0.15 

795 

July  26 

+0.01 

—0.08 

1 1 

1 1 

0.15 

0.15 

796 

Sept.  7 

— 0.16 

+0.38 

22 

22 

0.25 

O  2 

797 

Oct.  6 

—  1.88 

-0.58 

5 

5 

O.I 

O.I 

798 

Nov.  1 2 

— 1.22 

+0.20 

7 

7 

0.1 

O.I 

799 

Dec.  19 

+0.98 

— 1.40 

3 

3 

0.025 

O.O5 

801 

Jan.  31 

-f-0.20 

— 1.64 

1 2 

1 1 

0.15 

O.I5 

802 

Feb.  28 

—  I.24 

+0.84 

15 

0.15 

O.I5 

803 

Mar.  28 

-i-53 

+0.24 

22 

19 

0.25 

0.2 

804 

Apr.  26 

—0.15 

—  2.84 

1 2 

1 2 

0.15 

O.I5 

805 

May  25 

+0.62 

—0.04 

19 

19 

0.2 

0.2 

806 

June  23 

+0.38  ^ 

—0.12 

22 

22 

0.2 

0.2 

807 

Aug.  1 

— 1.88 

—0.32 

26 

25 

0.25 

O.25 

0  0 
808 

Sept.  14 

—0.92 

— 1.40 

25 

24 

0.25 

O.25 

0  _ 
8O9 

Oct.   1 7 

—0.68 

—0.40 

22 

22 

0.2 

0.2 

8lO 

XT 

Nov.  23 

—  2.05 

—  1.63 

8 

8 

0.15 

O.I5 

0 

81 1 

Dec.  25 

—0.63 

+0.22 

12 

12 

0.2 

0.2 

813 

Feb.  20 

—0.80 

+  1.48 

25 

25 

0.25 

O.25 

0 

8l4 

leb.  23 

+  1.28 

+  1.06 

17 

16 

0.2 

0.2 

815 

Mar.  30 

+0.18 

+  1.64 

18 

18 

0.2 

0.2 

8l6 

Apr.  24 

+0.32 

+0.61 

22 

1 1 

0.2 

O.15 

817 

May  30 

—3.1 1 

—  1.32 

17 

9 

0.2 

O.I5 

8l8 

June  1 

+0.96 

—0.95 

15 

8 

0.15 

O.15 

8l9 

Aug.  27 

—  1.04 

+0.13 

3i 

3i 

•0.25 

O.25 

820 

Sept.  26 

-1.58 

—o.35 

44 

43 

0.3 

0.3 

821 

Nov.  5 

—0.89 

— 0.69 

37 

40 

0.3 

0.3 
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Obs. 

-Cal. 

No.  of  obs. 

Weight. 

Date. 

A  a  cos  S. 

a. 

d. 

a. 

6. 

1 022  Dec.  9 

// 

—2.53 

 O.OI 

7Q 

^8 

0  7 

.  U.J 

0  7 

1824  Jan.  14 

—0.70 

+  0.40 

2  2 

2  2 

KJ.  Z 

1825  Feb.  3 

—0.89 

—  O.O8 

I  A 

l4 

n  t  c 
u.i  ^ 

O  T  C 

1826  Mar.  16 

—0.27 

+  0.05 

76 

76 

0  6 

1827  Apr.  4 

+0.1 1 

+  0.8l 

T  7 

1  7 

O.4 

0.4 

1828  May  17 

+0.47 

—  0.29 

A  r\ 

49 

1  T 

3  1 

n  6 

U.  w 

0  <s 

u.u 

1829  June  10 

+0.19 

+  O.46 

6° 

9 

°-3 

1830  July  24 

+003 

+  O.OI 

A  7 

4/ 

J3 

0            A  r 

1 83 1  Aug.  26 

+0.81 

—  O.4I 

C  9 

in 

6U 

O  7 

0  6 

1832  Oct.  3 

+0.32 

—  0.20 

c  c 

J  J 

0 7 

O  7 
U./ 

n  c 

1833  Nov.  2 

+0.68 

 O.I6 

60 

O  7 

T  O 

1834  Dec.  1 1 

+0.26 

—O.I  I 

87 

10c 

1836  Jan.  20 

+0.35 

-0.15 

C  7 
JO 

7  C 
OJ 

1837  teb.  14 

—0.24 

—0.29 

81 

8a 
°4 

1838  Mar.  24 

+0.29 

—0.03 

T  J  A 
114 

O  A 

1839  Apr.  19 

+0.19 

+0.06 

I  l6 

1840  May  17 

—0.44 

+0.26 

T  1  A 

A34 

1 A3 

1 841  June  10 

—0.14 

+0.33 

7n 

/y 

70 

O            T  1 

1842  July  20 

+0.30 

+0.32 

t  5n 

13v 

I  l8 
*3° 

0            A  r> 

1843  Aug.  28 

—0.16 

—0.06 

TIC 

x35 

T  7 

1844  Sept.  25 

+0.55 

-0.15 

87 

7/1 
/4 

1845  Oct.  23 

+0.03 

+0.84 

88 

1846  Dec.  18 

—0.26 

+0.16 

c  7 
53 

C  7 

1848  Jan.  16 

—0.58 

+0.49 

7  7 

5/ 

1849  *eb-  19 

—073 

—  O.I  I 

A\1 

CO 

1850  Mar.  22 

—0.05 

—0.18 

69 

52 

185 1  Apr.  28 

—0.90 

+0.36 

40 

38 

1852  May  11 

-0.55 

+0.30 

47 

54 

1853  June  13 

•—1.03 

— o-33 

5i 

5i 

1854  Aug.  9 

—0.70 

—0.05 

66 

65 

1855  Sept.  7 

-0.53 

— 0.12 

102 

75 

1856  Oct.  5 

+0-31 

+0.62 

77 

84 
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Obs. 

—  Cal. 

No.  of  oba. 

Weight 

£a  IX.  tuo  U  • 

A  A 

a. 

6. 

U 

1857  Nov.  8 

// 

+0.61 

// 

—0.06 

59 

58 

1 

1 

1858  Dec.  24 

+O.IO 

— 0.26 

58 

50 

1 

1 

i860  Jan.  31 

+0.34 

+0.58 

83 

70 

1 

1 

1 86 1  Mar.  3 

—0.32 

+0.10 

02 

58 

1 

1 

1862  Apr.  12 

+0.64 

— 0.61 

91 

87 

1 

1 

1863  Apr.  30 

+0.57 

+0.21 

!3X 

H3 

1 

1 

1864  May  29 

+o-37 

-0.15 

92 

87 

1 

1 

1865  July  1 

—0.13 

-0.34 

77 

63 

1 

* 

1866  July  29 

+046 

+0.24 

72 

74 

1 

1867  Sept.  8 

+0.72 

+0.31 

92 

93 

1 

1 

1868  Oct.  10 

—0.31 

-0.58 

100 

98 

1 

1 

1869  Nov.  17 

—0.19 

+0.03 

50 

47 

1 

1 

1870  Dec.  14  - 

+0.08 

+0.08 

19 

25 

1 

1 

1872  Feb.  12 

+0.18 

— 0.12 

59 

S2 

1 

1 

1873  Mar.  18 

+0.22 

—0.62 

37 

36 

'  1 

1 

1874  Apr.  6 

+0.28 

— O.IO 

68 

70 

1 

1 

1875  May  8 

+0.65 

— 0.62 

0  - 
85 

OO 
OO 

1 

1 

1876  May  28 

+0.18 

—0.43 

96 

98 

1 

1 

1877  June  26 

+0.34 

+0.34 

63 

02 

1 

1 

1878  Aug.  9 

+0.60 

+0.1 1 

58 

59 

1 

1 

1879  Sept  16 

+0.03 

+0.02 

71 

74 

1 

1 

1880  Oct.  22 

—0.20 

—0.41 

74 

75 

1 

1 

1 88 1  Nov.  26 

+0.30 

+0.50 

77 

76 

1 

1882  Dec.  23- 

+0.52 

—0.05 

35 

36 

0.8 

0.8 

1884  Feb.  15 

+0.01 

—0.16 

49 

31 

0.8 

0.8 

1885  Mar.  5 

—0.97 

+0.22 

35 

34 

0.8 

0.8 

1886  Apr.  11 

—0.48 

+0.15 

28 

3i 

0.5 

0.5 

1887  Apr.  29 

—0.29 

— 0.21 

25 

26 

0.5 

0.5 

1888  May  25 

—0.36 

+0.20 

28 

28 

0.5 

0.5 
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CONSTRUCTION  OF  THE  TABLES. 

These  tables  of  Jupiter  are  founded  on  the  following  elements  for  the  planet 
found  from  those  given  on  page  17,  by  putting  6  e—— o."\$: 

Epoch  1850,  Jan.  o.  o,  Greenwich  mean  time. 

L=i59°  56'  25".o5 
7T—  11    54  26  .72 

Q=  98    55   58  -i6 
i=    1    18  41  .81 
^1=0.04825382 
wzzi09256".63954 
log  azro.7162373716 

The  values  assumed  for  the  principal  disturbing  masses  are: 

Saturn  zz  — l— -? ,       Uranus  =  — \— ,        Neptune — 


3501.6  22869  1  19700 

The  values  of  the  constituents  of  the  arguments  occurring  in  the  formulae  are: 

O  I        II  11 

g  =148  1  58.33+  109256.63954* 
g'  ZZ284  43  0.42+  43996.20414* 
g"  —22Q  10  10.35+  15425.752* 

<r=z29i  48  8.61+    7864.935 1 

2—u  =  84    1        •  +1997385* 
©—  u  =299  52  +1186721* 

Here  g,  g r,  g'"  denote  severally  the  mean  anomalies  of  Jupiter,  Saturn,  Uranus, 
and  Neptune,  and  $,  0,  and  u  the  mean  longitudes  of  Venus,  the  Earth,  and  Jupiter. 

It  will  be  gathered  from  the  value  of  n,  just  given,  that  the  mean  motion  of  Jupiter 
in  one  day  is  299."  1 2837656,  and  that  the  period  is  4332.58795067  days.  It  is  pref- 
erable to  express  the  fundamental  argument  z  in  time  rather  than  to  use  nz  in  arc; 
and  to  use  as  the  unit  of  time  the  revolution  of  Jupiter  in  the  parts  of  the  coefficients 
which  are  factored  by  the  time  or  its  various  powers.  Time  thus  counted  from  1850.0 
we  will  denote  by  m.  Thus,  it  is  evident  that  to  obtain  S  z  in  this  form,  the  coefficients 
of  nSz  ought  to  be  multiplied  by  a  factor  whose  logarithm  is  7.5241424  if  they  do  not 
involve  T,  but  by  a  factor  whose  logarithm  is  6.5982996  if  they  multiply  T,  and  by  a 
factor  whose  logarithm  is  5.6724568  if  they  multiply  T2,-  and  by  a  factor  whose  loga- 
rithm is  4.7466140  if  they  multiply  T3. 

The  heliocentric  longitude  of  Jupiter  referred  to  the  mean  equinox  and  ecliptic  of 
date  is 

=^/+R+5o,,.2647o8*, 
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TABLES  OF 


where  /  and  R  denote  severally  the  true  anomaly  and  reduction  to  the  ecliptic  com- 
puted as  though  the  elements  of  the  orbit  given  above  were  absolutely  constant,  but 
in  which  the  actual  time  receives  an  augmentation  Sz  having  the  following  expression. 
The  coefficients  independent  of  m  have  six  places  of  decimals  of  a  mean  solar  day; 
those  multiplying  m,  m2,  and  mz  severally  seven,  eight,  and  ten.  (See  Astronomical 
Papers,  Vol.  iv,  p.  560.) 

Value  of  Sz. 

+  8m+ 3919^+ 904  w3 

+  399278 w  sin  (  —  g+2270  27' 45,,7) 

+  3267  w2  sin  (—#+298°  22/)  +  20w3sin  (— #+46°) 

d. 

+0.000789  sin  (—  2fj  +  35 °.  1 )+  3 1 56 m  sin  (—  2g  +  2 240  5o'.8)  +  1  mz  sin  (—  2#+  2 74  ) 

+ 1 26m2  sin  (— *  2*7+  284.8) 
+0.000157  sin  (—3/7+ 137)  +44  main  (— 3#+224)  +  3  w2  sin  (—3^+276) 
+  0.000007  sin  (— 4*7  + 103) 


+0.00001 7  sin 

(  .?'  +  3,?+i47 

) 

+0.000427  sin  { 

{  y+ 2.</+ 1 23.3 

)  + 

23  m 

sin(  r/  +  2,9+  2i°.3 

+0.004135  sinl 

[  g'  +  /7+215  i3'.8 

)  + 

132  m 

sin(  /+  #+n6  n' 

+0.037294^11  ( 

;  v'+  +150  56  5" 

)  + 

696  m 

sin(  ()'       +  49  46 

+ 

3  m2 

y  +  323  • 

+0.266919  sin  1 

[     9+  79 12 10 

)  + 

i8wt 

»in(     —  .9  +  245-0 

+0.005041  sin  ( 

[  ff'  —  2</+  90  37-8 

)  + 

94  m 

sin(  g'  —  2^+131.1 

+0.000361  sin 

(  9' -3*7+  108.4 

)  + 

10m 

sin(  3^+200 

+0.000060  sin 

(  g' —  4//  +  212 

) 

+0.000043  sin  | 

[2g'  +  2/7  +  206 

)  + 

3»» 

sin  (2/7' +  2^+123 

+0.001628  sin 

(2.9' +  .9+184.3 

)  + 

84  m 

sin  (2/+  g+  86.6 

+0.022776  sin 

(2/        +123  49-3 

)  + 

695  m 

sin  (2/        +13  51 

+ 

2  Mi2 

sin(2</'+  230 

+0.41 1 235  sin 

+0.650670  sin 

+0.009397  sin 
+0.0001 8 1  sin 
+0.000007  sin 


■29'—  9+     1  24  46.9)  +  5025«*  sin  (2/—  ^+301  24.3 

+  33  m2  sin  (2/—  #  +  217 

29'  —  2*7+336  53  48.5)+  88  ro  sin  (2/  — 2.9+354  34 

+  1  Hi2  sin  (2/7' —  2/7+  39 

29'~ 3.9  +  331  3t-8      )+  258m  sin  (2/7'  — 3/7+  22  42 

29'  —  4/7  +  305-8           )+  io/m  sin  (2/— 4/7+  10 

2/  —  5#  +  300  ) 
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d. 


)+ 
)+ 


+0.000207  sin  (30'  +  g+*7 5°-9 
+0.0123193111(30'       +270  58.6 

+0.046930  sin  (3/—  #+312  11  29  )+ 

+ 

+0.276299  sin  (30'  —  20+ 127  22.  55  )+ 

•  + 

+0.054251  sin  (3/  —  30+  57  42  53  )+ 

+0.001355  sin  (3/— 4.9+  38  13  )+ 

+0.000047  sin       — 5.9+328  )+ 

) 

)+ 
)+ 
+ 
)+ 
+ 
)+ 
)+ 
) 


+ 0.000050  sin  (4/  +177 

+0.002287  sin  (40'  —  #+I9I  3° 

+0.056290  sin  (40'  — 20+.  98  28  4 

+0.050072  sin  (4.9'  —  3/7+  26  2  42 

+0.012072  sin  (4/— 4*7+ 129  27.7 

+ 0.000508  sin  (4/  —  50  +  1 04  21 
+0.000030  sin  (4.(7'  — 6(/ +  33 


+0.000013  sin  (5/       +  45 
+0.002595  sin  (5/—  0+    1  46.5 

+  [3-998745— .0022133m]  sin  (50'  — 

+0.538023  sin  (s/  — 3^+176  27 

+0.012256  sin  (5^—4^+133  33.6 

+0.003748  sin  {sg1  —  50+  206  52.6 
+0.000227  sin  (5/— 6*7+178  43 
+0.000013  sin  (5/—  70+ 1 20 


12m  sin  (3/+  0+1850 
562m  sin  (3/       +174  15' 
919m  sin  (sg'—  0+210  12.5 
8m2  sin  (30'—  0+1610 
4560m  sin  (30'  —  25F+  30  1.0 
27  m2  sin  (30'  — 20+300 
58m  sin  (30'  — 30+150  34 
31  m  sin  (30'— 40+100.4 
2m  sin  (30'  — 50+  50 


120m  sin  (40' —  0+  84  o 
1827m  sin  (40'  —  20+    o  32.9 

15m2 sin  (40'  — 20+261 
8nmsin(40/  —  30+288  17 
6m2  sin  (40'  — 30+198 
15m  sin(4.9/— 40+  37 
9m  sin  (40'  — 50+169 


)+        19m  sin  (50' 
)+     1018  m  sin  (5/ 
+  62m28in(50' 
20— 8 1  ".97009  £+67°  8' 
+      732  m2  sin  (5/ 
51.0)+   18879m  sin  (5/ 


+ 
)+ 

+ 
)+ 
)+ 
) 


277m2  sin  (50' 
349m  sin(50' 
4  m2  sin  (50' 
6  m  sin  (50' 
3m  sin(50/ 


+  18 

—  0+  11  47 

—  0+284.9 

55"73) 

—  20+48  49.7 
-30+8o  53.7 

—  30+349  26 
—40+  72-1 
-40+118 

-50+134 
—60+245 
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TABLES  OF 

+0.000013  sin  (6/ 

— 

+0.000501  sin  (6g/ 

— 

2ff+    29  31' 

>+  35m 

sin  (6/ « 

~2,9+290°4) 

+0.003948  sin  (6g' 

52  .8] 

l4-  275  Ml 

sin  (pg*  - 

—  3*7  +  280 

.5  ) 

+  im2 

sin  (6#'- 

—  %Q-\-  11  5C 

+0.005088  sin  (6/ 

— 

404-  74  16 

+  158W 

sin  (6gf  - 

—  4<74-  n6 

•  5  ) 

KJ.yJKJ *\JOi^.  olll  K^Jff 

Jo/  i  *  /  y  0 

+  45™ 

ai  1 1       d  - 
Sill  I  vj  ty  - 

-50  +  82 

.0  ^ 

I  r\  r\r\ t  o/t  *7  Gin  (f\flf 

6tf4-285  4.X 

)+    1  w 

olll  yyjy 

—  60+158 

— p  U.ULKJ  1 0  /  8111 

704-254  ,C 

)+  2m 

olll  lO^ 

—  7^/4- 1 10 

/  .v   T  O 

+0.000027  sin  (jg1 

— 

20+213 

)+  6m 

sin  (7/7' 

-20+88 

+0.006405  sin  (jgf 

30+214  9 

•8> 

)  +  3o8w 

sin  {jg' 

-30+ 116 

.2) 

+  1m2 

sin  (7//. 

-30+  0 

+0.009685  sin  (7^ 

— 

40+223  47 

■7] 

)  +  44i  m 

sin  (7/ 

-40+125 

4) 

4-  9 

1  sin  (7.^ 

-4(7+212 

+0.000983  sin  (jg' 

50+161  34 

)+  37™ 

sin  (7*7' 

-50+  64 

.6) 

+0.001020  sin  {jg' 

6^+258  47 

)+  16/w 

sin  (7//- 

-60+159 

.6) 

+0.000461  sin  (7,9' 

70+    2  15 

+0.000050  sin  (jg1 

80+329  -8 

)+  im 

sin  (7^ 

-80  +  342 

) 

+  0.000003  sin  (yg' 

90+3OI 

+0.000033  s*n 

(8/ 

20+34O  29 

+0.000929  sin 

(80' 

30+198    1  . 

)+  52  m  sin  (8/ 

—  30+IO4-2) 

+0.006225  sin 

(80' 

40+  13  327; 

)  +  348»m  sin  (Sg'  ■ 

-40+277-3) 

+0.001066  sin 

(80' 

50+3O4  25  ] 

)+  52  w  sin  (8*7'- 

-50+207.9) 

+0.000458  sin 

(80' 

60+234  50  ; 

)+  i8w?  sin  (8/ 

-60+139  ) 

+0.000414  sin 

(80' 

70+336  33  ; 

14-    6  m  sin  (8/7'- 

-70+239  ) 

+0.0001 8 1  sin 

(80' 

80+  77  42  ; 

+0.000027  8in 

(80' 

90+  47  ) 

+0.000003  sin 

(80' 

10,9+  16  ) 

+0.000030  sin 

(90' 

30+J7o  ) 

+  0.001 765  sin 

(90' 

40  +  344  38  ) 

)  +  1 1 1  m  sin  (9//  • 

-4/7+247.9) 

+0.001685  sin 

(90' 

50+272  23 

)+  ioo  tM  sin  (9// 

-50+175-3) 

+0.000358  sin 

(90' 

60+  H  5i  . 

)+  147/t  sin  (9/7' 

—  6/7+280.6) 

+0.00021 1  sin 

(90' 

70+312  30  ; 

)+    7  w  sin  (9/7' ■ 

-70+219  ) 

+  0.0001 8 1  sin 

(90' 

80+  53  34  ] 

)+    3/H  sin  (9/ • 

-80+318  ) 

+0.000074  8*n 

(90' 

90+154  15  ] 

+0.000013  8i)l 

(90' 

10^+124  ] 
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+  [0.036853— .0000347m]  sin  (10^— \g—  i45."72*+3i3°  4i'.o) 


+ 

63m2  sin  (10*7'  — 

4$r+3ii°4  ) 

+0.01 1 96 1  sin  ( 

10^ 

5g+  630i8' 

2)  + 

823m  sin  (10/  — 

■5^+3250  5o0 

+0.000324  sin  ( 

10^ 

6*7+  16  23) 

+ 

\7m  sin  (lod  — 

•6^+289.9  ) 

+0.0001 14  sin  ( 

10*7' 

_ 

79+  93  32) 

+ 

4m  sin  (io^  — 

7^-!-352  ) 

+0.000100  sin  ( 

10*7' 

8#+  28  18) 

•  + 

3m  sin  (io#'  — 

8^+285  ) 

+0.000084  sin  ( 

ioJ 

9^+129  29) 

+0.000030  sin  ( 

log' 

10^+230  ) 

+0.000007  sin  ( 

log? 



1  \g-\-  201  ) 

+0.000017  sin  ( 

"ft 

— 

4*7+286  ) 

+0.000324  sin  ( 



5*7+  34  14) 

+ 

12m  sin  (1  i(f  — 

-5^+294.8  ) 

+0.000264  sin  ( 

6/7+32i  52) 

+ 

12m  sin  (1 1#  - 

-6^+225.2  ) 

+0.0001 14  sin  ( 

if 

70+  66  2") 

i  if      \  J 

+ 

1 

Am  sin  (1 1  — 

1         \  if 

-7a_L^28  ) 

/  if    \  0  J 

+0.000040  sin  ( 

8tf+i68  13) 

+0.000050  sin  ( 

1 1.9' 

97+I04  II) 

J  if      1                1  / 

+ 

1  w  sin  (117'  — 

\  if 

-QQ+     O  ) 

+0.000040  sin  ( 

if 

IOAT+  208  %*C) 
if      I                       \J  \J  J 

+0.000013  sin  ( 

if 

I  I  0+  ^04  1 

if    1   «J     1  y 

+0.000003  sin  ( 

if 

127+276  1 
if    \       1  J 

+0.000217  sin  ( 

12  g' 

— 

59+  35  13) 

+ 

1  itw  sin  (i  2  </  — 

-5,7+266.8  ) 

+0.000184  sin  ( 

12/ 

6*7+293  31) 

+ 

12m  sin  ( 1 2 #  - 

-6^+1902  ) 

+0.000077  sin  ( 

12/ 

7*7+  38  45) 

+ 

2w  sin  (12  g'  - 

-7*7+293  ) 

+  0.000057  sin  ( 

12^ 



89+144  9) 

+ 

2m  sin  (\2<f  - 

-8*7+  40  ) 

+6.000013  sin  ( 

12^ 



9*7+223  ) 

+ 

1  m sin  (i2#'- 

-9^+198  ) 

+0.000023  sin  ( 

12/ 

10^+184  ) 

+0.000017  sin  ( 

1 2*7' 

11^+284  ) 

+0.000007  sin  ( 

I2fl' 

if 

120+  12  ] 

if      1  J 

+0.000033  sin  ( 

9" 

+ 

9+^3  ) 

+0.001562  sin  (6/— 3*7- 

-39"+ 105°  59') 

+    29m  sin  (6t</— ■ 

3£-3#"  +  337-°4) 

+0.000904  sin  ( 

9" 

+  174  4l) 

+0.028956  sin  (6*/  —  2g— 3,9"  +1870  50.0; 

+ 1 1 25m  sin  (6g/  — 

2^—  39" +64  10) 

+0.00301 1  sin  ( 

9" 

.9+I56  57) 

+0.000020  sin  ( 

9" 

2<7+i88  ) 

+0.000037  sin  (  g'" 

+  99°  2i') 
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_J__/"\                 *>  am 
-^O.QXXXJ33 

(on" 
\29 

+ 19° 

-p  U.lJvJ  1  y  1  o  8111 

(on" 

ft  1    t  if\    a  *y ' 

-pU.LHJl^^O  Sill 

(on" 
\29 

—  2y+x32  49 

-p L)  ,L)LKJL)q.L)  Sill 

(on" 
\29 

—  39~r  l3°  44 

— p  O.UIJCX-HJ^  Sill 

(in" 

+  235 

"^(J.LKJIJ^O  1  Sill 

(in" 

K39 

—  g~rl32  12 

da" 

—  on-L-iofi  ca 

~ pVJ.vAA-M  14  Bill 

(id" 
\39 

—  39^2°7  32 

-p  U.OvAAXJy  Sill 

(in" 
\39 

— 4#+203 

-f- 0.000050  sin 

(a  n" 

\A9 

—    ,9+125  30 

-pU.UUUl  l^j  Sill 

(a  n" 

  <■)  /7    1    tot  n 

1  r\  r\f\r\r\A  i  ain 
— p \J.\J\J*J\Jt\  *)  Sill 

(An" 

—  3#  r202  10 

1    /~v  /"VVVl  T  am 
— p  O.tJvA-H-J  1  ^  Sill 

(a  n" 

\A9 

 a  nJL.  Ri 

— 4y~r  °3 

-p  O.LaJLaJ  1 KJ  Sill 

(cn" 
{59 

__            1     T  O  *7 

—  9-rl27 

UiUUUU*  1  BUI 

Kd9 

 9  /|   1  TIC 

1  o  rvwi  T  c\  qin 

da" 
Ko9 

4.9  7° 

+0.000003  sin 

{59 

—  5#+237 

+0.000003  sin 

w 

-  9+U7 

+0.000007  sin 

(6.9" 

—  2//+  109 

+  0.000003  sin 

(6.9" 

-3.9+27o 

+0.000003  sin 

(6.9" 

—  49+  72 

+0.000050  sin 

(79' 

—  /7+116.1 

+0.000013  sin 

(79' 

—  2,(7+103 

TABLES  OF 

+0.000956  sin  (  cf" 

-  9+  3i° 

3/: 

+0.000013  sin  (  (j" 

-2#+  35 

+0.000007  sin  (p.g'" 

+  61 

+0.000595  sin  (2g"' 

—  <7+243 

+0.000^18  sin  (2  a"' 

—  2/7+  242 

47  1 

+0.000007  s>n  C2.^" 

—  3.9+242 

+0.000007 

—  .9  +  209 

+0.000007  s'n  (3.r/// 

—  2.9+ 151 

+0.000020  sin  (3.9/// 

—  3*7+273 

+  0.000234  sin  (  9  — 

w) 

+0.000404  sin  (©  — 

") 

The  following  expression  for  the  common  logarithm  of  =  is  obtained  by  multiply- 

r 

ing  the  coefficients  factored  by  T,  T2,  and  T3  severally  by  numbers  whose  logarithms 
are  9.0741572,  8.1483 144,  and  7.2224716. 

Value  of  the  common  logarithm  of    in  units  of  the  seventh  decimal 

r 

—40.83  —    2.053  m~  0.00034m2 

+  18.17  cos  (—  g  +  323°  32')+  1 25-634 m ^  cos  (—  g  +  2270  2/ 

+o.i0268m2  cos  (—  ,9+297°  58'.9) 
+.000006    cos  (—9+45  c) 
+  3.89  cos  (—2g+  31    43)+    3.025m  cos  (  —  2,9+227    13.7  ) 

+0.005 1 5m2  cos  (—2/7+285.8) 
+  0.80  cos  {—3g+ 133    10)+    0.137m  cos  (  —  3.9+229.4  ) 

+0.001 22m2  cos  ( — 3,9  +  272.4) 
+  0.07  cos  (—4,9+1 1 1        )+    0.008m  cos  (—4^+229  ) 
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+  o.i  3  cos 

+  2.08  cos 

+  16.58  cos 

+  46.87  COS 

+  545- H  cos 

+  23.70  cos 

4-  2.09  COS 

4-  0.33  COS 

4-  0.31  COS 

4-  7.42  COS 

+  61.05  cos 

+  383.02  cos 

+  2303.37  cos 

4-  62.33  cos 

4-  1.94  cos 

4-  0.10  cos 

4-  1.39  cos 

4-  43.89  cos 

4-  56.45  COS 

4-  738.42  cos 

4-  241.37  cos 

+  9.52  cos 

4-  0.34  cos 


g'+M+W0  49' 
y  +  2<74-308  o 

</+■  9+  33  5i 

(J       +34i  13-9 

9'—  9+  79  11  ' 

9'  — 29+  87  59.0 
91  —  3^+107  4 

9'— 4^+206  40 

2/4-2</4-  18  52 

2<7'+  9+    1  54 

2/        +305  1 1-3 

2//—  9+35^  11 

2/  —  2^+336  54  - 

^9'— 39+333  10.7 

2<7'-4#+3i9  56 
29'  —  59  +  329 

39'+  9+  94  40 

39'        +  90  51 
39'—  9+133  2.4 

3^  —  2^4-126  35 

391— 39+  58  30 

3^-4^7+  44  11 

3/ -5^+356  55 


JUPITER. 
) 

)  +  O.OIOW  COS  (  #/  +  2#-f209° 

)+o.054m  cos  (  </'  +  #+294  30' 

)  +  O.I02W  COS  (  gf  +229  1 

+ 0.00004  m2  cos  (5^+149) 
26"  )+o.oo6mcos(  g/  —  #+237 

)+o.034w  cos  (  g'  —  2/7+130  59 
) +0.006  w  cos  (  g' —  3/7+197 

) 

)4-o.ooim  cos  (2^4-2^4-299 
)  4-0.03 5  m  cos  (2<7'4-  #4-265 

)4"0.I90W  COS  (2<f         4-193  19 

4-000001  m2  cos  (21/  4-2970 
18    )  4-0.346 m  cos  {29'—  g+ioo  59 
4-o.ooo3om2  cos  (2#'  —  #4-217) 
2.4  )4-o.029»m  cos  (2/  —  2(74-352  6 
4-0.00003 m2  cos  (2*7'  —  2# 4-  135) 
)4-o.i04»t  cos  (2/7'  — 3^4-  22  59 
)  4- 0.005  w  cos  (2.9'— 4^4-  3 

) 

)  4-0.007 »»  cos  (30'  4-  #4-356 
)4-o.20im  cos  (iff'       4-353  42 
)4-o.io2»m  cos  (3#'  —  9+  29  1 
4-0.00001  m2  cos  (3#'  —  #4-333) 
36    )4- 1.212m  cos  (3#'  —  2#4-  30  3.7 

4-0.00072 m2  cos  (39'  —  2g-{-2gS  58) 
55    ) +0.0 1 8 mi  cos  (39'  —  3#+i2i  7 
)4-o.oi4w  cos  (3#'— 4#4-  98.6 
)4-o.ooiw  cos  (3#'  —  5#4-  45 
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30 

+      o.23  cos 

+      4.61  cos  (4/7' ■ 

+  85.28  cos  (4*7' • 


+  355°  5'' 
0  +  24  58 
20+  94 


+    59.81  cos  (4,// 
+      3.50  cos  (4 g'- 
+     0.20  cos  (40'- 


•40+127 
•50+109 

-6<7+  52 


3-3 


4-  193.21  cos  (49'  —  2,9+  27  0.7 


5ii 
55 


TABLES  OF 

) -f- 0.00 1 n%  cos  (40'  +2480  ) 
)+o.oiow  cos  (40'  —  g+  91  34'  ) 
)+o.27i»«  cos  (4*/'  —  20+358    31  ) 

+0.000 13  m2  cos  (40'  — 20+2  700) 
)4-b.3i5»i  cos  (4/— 3^+288    26  ) 

+  0.0001 7m2  cos  (40'— 30+197  ) 
)+o.oo6»»  cos  (4,9'— 49+359  '  ) 
)  +0.005  »»  cos  (4^  —  50+ 1 69  ) 
) 


+  0.12  cos  (5/ 
+      8.14  cos  (5^'- 

+  229.34  cos  (50'- 

+  1679.20  cos  (5/- 

+    65.06  cos  (5^'- 


+215  ) +0.01 8  m  cos  (5*7' 

-  0+180    47         )+o.3i9w  cos  (5/- 

+ 0.00004  m2  cos 
■2.7+237    53.6       )+i.o74w  cos  (5/- 

+0.00228»t2  COS 

-30+176    23     50")  +  5.896 m  cos  (50'- 

+o.oo739»«2  cos 

-4^+141    13.5       )+o.now  cos  (50'  — 

+ 0.000 1 5  m2  cos 


+  198  ) 

■  0+192      9  ) 

(5</~  0+158  ) 

•2.9+  H3    57-1  ) 
(50'-20+  46°  23') 

30+  80    52.6  ) 

(50'— 30+343  42  ) 

40+  73     6  ) 

(50'-40+326  ) 

) 
) 


+ 

20.58  cos  (5/ 

-50+204  . 

48 

)  +0.005  m  cos  (5*7'- 

-50+244 

+ 

1.56  cos  (50' 

-60+184 

1 

) +0.002  m  cos  (50* 

-6*7+241 

+ 

0.1 1  cos  (50' 

-70+129 

5i 

) 

+ 

0.05  cos  (6g' 

-  0+137 

) 

+ 

0.92  cos  (60' ■ 

-2/7+203 

4i 

) +0.005  m  cos  (6j/- 

-20+103 

+ 

8.78  cos  (6/- 

-30+ H5 

29 

) +0.043 m  cos  (pg' ' 

-30+  46 

48 

+ 

20.79  cos  (6g'- 

-40+  76 

42 

)+  0.06  ym  cos  (6#' 

-40+337 

5 

+ 

13.52  cos  (6^- 

-50+180 

38 

)  +0.023  m  cos  (6*7' 

-50+  80 

47 

+ 

6.92  cos  (6g'- 

-6.7+283 

56 

)+o.ooiw  cos  (6g' 

-60+117 

+ 

0.71  cos  (6  g'- 

-7(7+260 

4 

) +0.001  w  cos  (6g' 

-70+3O7 

+ 

0.06  cos  (6g'  ■ 

-8^+236 

) 
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+ 

1 

0.18  COS 

[  7  if  — 

20+  7° 

if    I  / 

25'  ) 

+0.002 »»  cos  (  70'- 

-2tf+28l° 

+ 

5.50  COS 

(  70/- 

3^+214 

14  ) 

+o.026m  cos  C  79' 

-30+118 

29') 

+ 

34.30  COS 

{  7</~ 

40+223 

1 1.7) 

+0.156  m  cos  (  yg'  - 

-40+125 

13) 

+ 

5.17  COS 

( 791- 

5/7+167 

55  ) 

+0.019W  cos  (  jg'- 

-50+  68 

47) 

+ 

543  cos 

(  70- 

60+259 

28  ) 

+0.009 m  cos  (  jg** 

-6^+159 

) 

+ 

2.68  cos  1 

{ 79'- 

79+  0 

22  ) 

+ 

0.34  COS 

( 791- 

80+335 

H  ) 

+ 

0.03  COS 

C  79'- 

90+312 

) 

+ 

1.09  COS 

1  <7  +   I "? 

26  ) 

+0.00? m  cos  (  8</« 

—  ■?</+2';o 

) 

+ 

16.42  COS 

C  *9'- 

49+  12 

48  ) 

+0.092  m  cos  (  8#'« 

-40+276 

18) 

+ 

4.89  COS 

( 80'- 

50+304 

I  ) 

+0.023  w  cos  (  8g' 

-50+208 

46) 

+ 

2.42  cos 

(  8^- 

60+239 

46  ) 

+ 0.009  01  cos  (  &g' 

—60+143 

) 

+ 

2.31  cos 

(  8/- 

70+337 

34  ) 

+ 0.003  m  cos  (  Sg' 

—70+233 

) 

+ 

1.08  COS 

(  8/- 

80+75 

50  ) 

+ 

0.18  COS 

( 

90+  50 

5  ) 

- 

+ 

0.08  COS 

( 99'- 

«J  t  y    l    %J  %J  y 

+ 

2.61  COS 

C  991- 

4(7+  340 

It/        1       V/  I 

}i  ) 

4-o.onw  cos  (  oat'- 

—  404-24.0 

8) 

J 

+ 

6.53  COS 

C  90'- 

50+272 

59  ) 

+0.03  7  m  cos  (  9//'. 

-50+175 

24) 

+ 

1.75  COS 

(  90/~ 

60+  10 

57  ) 

+0.008  m  cos  (  9</' 

-60+275 

) 

+ 

1.1 8  cos 

(  9<7'- 

70+316 

5i  ) 

+0.004 m  cos  (95^ 

-70+2H 

) 

+ 

1.04  COS 

(  9-/- 

80+  54 

49  ) 

+0.002  m  cos  (  gg'  • 

-80+315 

) 

+ 

0.45  COS 

( 90'- 

90+151 

37  ) 

+ 

0.09  COS 

(  90'- 

100+125 

) 

+ 

1 

3.47  COS 

rio</ — 

±Q-\-  12? 

+0.023 m  cos  (iog'  - 

—  J.0-1-    3  I 
*Tif    1      0  A 

+ 

37.04  COS  i 

50+  63 

1 1-3) 

+0.273M  cos  (iog'  • 

-50+325 

46) 

+ 

1.8 1  cos 

[lOf/  — 

60+  22 

44  ) 

+o.oiom  cos  (10/ 

—6^+296 

+ 

0.68  COS 

(lOgf  — 

70+  88 

H  ) 

+0.003 m  cos  (iog'  • 

-70+356 

+ 

0.57  COS 

(log'  — 

80+  33 

57  ) 

+0.002 m  cos  (iog' - 

-80+287 

+ 

0.49  COS 

(log1  — 

90+131 

x3  ) 

+0.001  m  cos  (iog'- 

-90+  31 
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+0.19  cos  (100'  — 

100+226° 

1  o') +0.04 

cos  1 

,  39  ■ 

-40+2850  ) 

+0.04  cos  (10/  — 

110+203 

)+o.09 

cos  1 

-  0+125  ) 

+0.44 

COS  ( 

:  4</'- 

—  20+122  ) 

+0.65  COS  (lltf  — 

50+  3i 

58  )  +0.002  m  cos  I 

(110'- 

-50+29O0  ) 

+0.21 

COS  ( 

:  49"  ■ 

-30+282  ) 

+ 1. 10  cos  (11*7'  — 

60+322 

57  )+o.oo5»* 

COS  I 

—  60+22O  ) 

+0.08 

COS  ( 

:  49"- 

-49+  83  ) 

+0.70  cos  (110'  — 

70+  67 

0  )+o.oo4?» 

COS 

(1  if' 

-79+330  ] 

+0.09 

cos  1 

C  59"  ■ 

-20+116  ) 

+0.25  cos  (ll</  — 

80+162 

23  ) +0.001  m 

cos  ! 

{119'  ■ 

-80+  79              •  ] 

+0.05 

COS  ( 

-39+277 

+0.29  cos  (1  ig'  — 

9*7+112 

53  )+o.ooi  m  cos  I 

-99+    7  ) 

+0.04 

COS 

( 59" 

-49+  80  ) 

+0.23  cos  (11/  — 

IO0+2O8 

41  )+O.OI 

COS 

( 59" 

-59+239  ) 

+0.08  cos  (1  ig'  — 

110+299 

36) +0.03 

COS 

( 60" 

—  20+ 1 10  ) 

+0.01 

COS 

( 60" 

-39+270  ) 

+0.49  cos  (\2g'  — 

60+296 

9  )+ 0.004  m 

COS 

(i20' 

-60+189  ) 

+0.01 

COS 

( 60" 

-49+  75  ] 

+  O.39  COS  (l20'  — 

79+  39 

39  )+o.ooi»t  cos 

(i20/ 

—  70+299  ) 

+0.04 

COS 

( 79" 

—  20+103  > 

+0.26  cos  (1 2g  — 

80+ H5 

5) 

+0.09  cos  (1 2g'  — 

9^  +  236 

55  ) +0.001  m  cos 

—90+346 

+4.92 

COS 

-39-39"  +  io5°59' 

+ 0.009  m  cos 

c  60' 

-30-30"+337° 

+0.15  cos  (i2g'  — 

IO0  +  186 

6)+ 1.07 

cos  1 

:  60' 

-20-30"+i75° 

+0.1 1  cos  (i2g'  — 

110+284 

) 

+0.04  cos  (1 2g'  — 

120+  IO 

)+o.o6 

COS  ( 

:  r 

+  22° 

+  2.83 

COS  ( 

:  9"' 

—  0          +  3i  37 

+0.1 2  cos  (     (/"  + 

9+  3 

)  +  o.o7 

COS  1 

:  9"' 

—  20          +  34 

+0.24  cos  (  g" 

+  8 

)+o.o4 

COS  1 

,  20 

—  +242 

+  8.38  cos  (  g"- 

#+15° 

57)+L75 

COS  ( 

:  20"' 

—  0          +243  22 

+0.13  cos  (    g"  — 

20+177 

cos  1 

:  20"' 

—  20          +242  44 

+0.06  cos  (  2g" 

+  114 

)+o.o6 

COS 

C  29"' 

—  30  +242 

+4  50  cos  (  2g"- 

•  0+I36 

22) +0.02 

COS 

C  39"' 

—  0  +207 

Digitized  by 


Google 


+6.63  cos  (  2g"  — 
+0.27  cos  (  2g"  — 

+  O.OI  COS  (  2ff"  — 

+0.70  cos  (  ig"  — 
+  1.94  cos  (  yj1  — 
+0.55  cos  (  2>g"  — 
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2^+132°  49')+°-°3  cos  (3*7'"  —  2#+i6i°) 

3^+130  )+o.io  cos  (3/7'"  — 3/7+274  ) 

4<7+'32  ) 

£+131  32  )+i.48  cos  ($  —  u  ) 

2/7+127  7) 

3/7+287  )  +  2.55  cos  (e  —  u  ) 


33 


The  perturbations  of  the  latitude  are  obtained  in  the  same  way  as  those  of  the 


logarithm  of  — . 


Value  of  6/3. 


+o".037 

+o".<x>3       sin  ( 

591 

-6/7+ 1360  ) 

+0 

.015  sin  | 

[     -2/7+  66° 

)+o".ooi  sin( 

69' 

-  9  +  74 

+0 

.001  sin  I 

(     -3/7+  82 

)+o".oo7       sin  ( 

69' 

—  2//+  16 

+0 

.005  sin 

C  /  +  2#+353 

)+o".037  sin( 

*<f 

—  3//+I50 

+0 

.104  sin 

(  9'  +  9+  8 

51'  )+o"  .00006  m  sin  ( 

9' 

+  <7+.i58° 

+o".048       sin  ( 

69' 

—  49+ 

74  ) 

+0 

.536  sin 

(  0'  +325 

28  )+o  .00083  m  sin  ( 

9' 

+  54 

\6') 

+o".oi2       sin  ( 

6/7' 

-59+^5 

+0 

.1 26  sin 

(  g'-  /7+208 

1    )+o  .00032m  sin  ( 

9' 

-  /7+188 

27  ) 

+o".oo3       sin  ( 

6// 

—  6/7+ 121 

+0 

.265  sin 

(  y-2/7+193 

10  )+o  .0005 1  m  sin  ( 

9' 

-2*7+103 

27) 

+o".ooi       sin  ( 

t>9' 

—  7/7+216 

+0 

.012  sin 

(  9'  —  3^+204 

)+o  .00005  m  sin  ( 

9' 

—  39+  90 

+o".oo4       sin  ( 

79' 

—  2.9  +  337 

+0 

.018  sin 

(2/+  #+283 

)+o  .00005  m  sin  ( 

29' 

+  9+  H 

+o".oo5       sin  ( 

79' 

—  39+H4 

+0 

.342  sin 

{29'  +265 

52  )  +  o  .00024m  sin  ( 

29' 

+  313 

+o".053       sin  ( 

79' 

—49+ 

44) 

+0 

.627  sin  ( 

{29'—  9+43 

9    )+o  .00097  m  sin  1 

[  29' 

—  .9+137 

3o} 

+o".oi  1        sin  ( 

79' 

-5^+135 

+0 

.221  sin 

(2/  — 2^+114 

42  )  +  o  .00069  m  sin  ( 

29' 

-29+  82 

1 1  ] 

+o".oo4       siri  ( 

79' 

-6^  +  245 

+0 

.056  sin 

(2/7'  —  39+267 

)+o  .00005  m  sin  ( 

'.  29' 

-39+  57 

+o".oo2       sin  ( 

79' 

-7/7+198 
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+o".oc>3  sin 

+o  .003  sin 

+0  .056  sin 

+0  .165  sin 

+  1  .0138m 

+0  .057  sin 

+0  .019  sin 

+0  .001  sin 
+0  .006  sin 
+0  .047  sin 
+0  .144  sin 

+0  .247  sin 

+0  .021  sin 

+0  .009  sin 

+0  .009  sin 

+0  .184  sin 
+0  ,194  sin 
+  3  .548  sin 
+0  .187  sin 
+0  .008  sin 


2//-4/7+2820 
3<7'+  <7+  33 
3/        +  49 


TABLES  OF 

)  4-o" .00002  m  sin 
+o".ooi  sin 
)+o  .0000  2  m  sin 
+o".ooi  sin 

)+o  .00003//*  sin 
+o".oo9  sin 
3/—  17+356    6'  )+o  .oooo8/»sin 
+o".oo8  sin 
3#'  —  2(7+122  15   )+o  .00142/wsin 
+o".oo4  sin 
3/7'  —  3.(7+163    7  )+o  .oooo8w/sin 
+o".ooi  sin 


3/ -4/7  +  35 1 

3<7'-53'  +  355 
4/  +22 


)+o  .00003//*  sin 
+o".ooi  sin 

)+o".oo4  sin' 

)  +o".oo3  sin 


4/—  9+3*9  38  )+o".oo2  sin 
4//'  —  2/7+  99  51  )+o  .oooo8/»sin 
+o".oo3  sin 
4//  — 3/7  +  22  5  )+o  .00044/// sin 
+o"x>73  sin 


4.-7'— 4.7  +  342 
4//  —  5.7+  60 
5/       + 1 1 1 


)+o  .00002  m  sin 
+o".oo3  sin 


)+o  .00002  m  sin 
+o".ooi  sin 
)+o  .00002  m  sin 
+o".ooi  sin 

Iff  —  .7+m  34  )+o  .00043/// sin 
5//  — 2/7+359  38  )+o  .00007 1»  sin 
5/  —  3/7+174  54-6)+o  .00092m  sin 
5/7'—  4/7+  161  37  )+o  .0001  im  sin 
5/  —  5<7+i25        )+o  .00005m  sin 


2ff' -4.9+  o° 

7/7'— 8/7  +  292 

3//'+  .7+225 

8^'-3/7+  48 

391  +»53 
8/— 4/7 +  20 1 

3/~  .7+  38 
8/7'  — 5.9+127 

3//'  — 2/7+212  25' 
8/7'  — 6^+222 
3// -3//  + 2 18 
8/7' -7.7+3 1 8 

3^'-4/7+i53 
8^-8/7+  90 

9/7'  -5#+  89 
9.7'  — 6/7+196 
9//'-7^  +  298 
4/7'-2//+i88 
10/7'— 4/7  +  66 

4/7'  — 3.7+109 
io//'  — 5/y+  60  20 

4/7' -4/7+  90 
iog' — 6/7+ 106 

4//'  — 5.7+135 
10//'  —  7.7+281 

5#'  +3i5 
10,/— 8/7+  23 

5/7'-  9+  8 
5</-2<7+288 

5/7'  — 3/7  +  327  12 
5.7' -4.7+ 238 
5/7'  — 5^+104 
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The  latitude  referred  to  the  ecliptic  of  date  being  denoted  by  fi0+6/3,  the 
formula  for  getting  /?0  is 

sin/?0=sini0sin(/— &o)+4"3743I     m  «iu  (  /+  35°3l/  23"-2) 

+o".ooo57    m  sin  (3/+ 221  ) 

+o".oo26i3  m2sin(/+i54  39.5  ) 
+o//.ckdoooi  i  w3  sin  (  7+272  41  ) 

The  reduction  to  the  ecliptic  is 

Rzz-f-2  7^029  sin  (2Z+3420  7'.3)+o".oo2  sin  (4Z+3240) 

Th6  larger  and  more  important  terms  of  these  expressions  are  tabulated  in  tables 
to  single  entry ;  the  mass  of  remaining  small  terms  in  tables  to  double  entry  where 
the  horizontal  argument  denotes  the  position  of  Jupiter  in  its  orbit,  and  the  vertical 
argument  the  position  of  the  disturbing  planet  when  J upiter  last  passed  a  determinate 
point  in  its  orbit.  The  latter  argument  then  remains  constant  during  a  revolution  of 
Jupiter. 

In  this  connection  it  is  important  to  reduce  as  much  as  possible  the  magnitude  of 
the  terms  multiplied  by  the  several  powers  of  m.  This  is  effected  by  equating  the 
rates  of  motion  of  the  arguments  employed  in  the  tables  to  single  entry.  If  we  have 
the  terms 

A  8m(*  +  a)  +  Bt  sin(x  +  /?)+C*2sin(;t+x), 

they  can  be  transformed  into 

A  sin  (x  +  ^+^  +  B'*  sin     +  +  Q't2  sin  + 

where  k  is  arbitrary.  But  if  B'  is  to  be  a  minimum,  n1  B',  /?',  C  and  y'  are  determined 
by  the  equations 

IV  cos  (/?'  -  a)  =  B  cos  (/?—  <*), 
B'  sin      —  a) =0 

C  cos  (/  —  a) zzC  cos  (x-a)-j-J  A  h27 

C'  shi  (y*  —  a)  —  Q  sin  (y  —  «)  —  B*  cos  (0 — a). 

It  will  be  perceived  that  if  a  differs  from  /?  by  nearly  900  or  2700.  B'  will  be,  to  a 
considerable  extent,  less  than  B.  The  formulae  for  a  series  of  terms  in  cosines  are  the 
same,  but,  as  the  expression  for  z  is  the  most  important  of  the  three,  the  value  of  k  has, 
in  all  cases  except  that  of  Arg.  XXII,  been  derived  from  it.  In  most  cases  the  terms 
multiplied  by  m  and  m2  are  to  be  tabulated  in  tables  to  double  entry,  when  the  argu- 
ment must  be  retained  in  the  form  of  %  without  the  correction  rd.  But  this  does  not 
change  the  value  of  x  for  the  first  term,  and  the  modifications  in  this  case  in  the 
formulae  for  C'  and  y'  are  readily  seen 
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Twenty-two  arguments  are  employed  for  the  tables  to  single  entry;  they  are  all 
expressed  in  mean  solar  days,  except  that  before  1550  and  after  2150  the  actual  date 
in  years  is  preferred  to  Arg.  II.  Arg.  I  is  the  principal  term  of  the  fundamental 
arguments;  and  Jupiter  had  passed  its  perihelion  1 781.57063  days  at  the  epoch  of 
the  tables,  but  we  subtract  6d.6  from  this  on  account  of  the  constants  which  we 
propose  to  add  in  Tables  VII-XXX  to  render  the  numbers  all  positive;  hence  the 
value  of  Arg.  I  at  1850.0  is  1  77^.97063.  Arg.  II  is  simply  a  number  of  current  days 
made  to  be  109680  at  the  epoch,  adopted  for  the  purpose  of  tabulating  terms  of  long 
period.  The  remaining  twenty  arguments  are  made  to  have  the  value  od  at  the  epoch. 
The  following  table  contains  a  statement  of  these  arguments  with  the  value  of  the 
period  and  the  daily  rate  of  motion.  With  reference  to  it  is  to  be  noted  that  this 
correction  to  the  rate  of  motion  has  been  employed  only  when  it  led  to  a  decided 
reduction  of  the  terms  factored  by  m. 


Argument. 

Arc  designated. 

Period. 

Daily  motion. 

I 

9 

d 

4.3  32.";87Qt;o67 

// 

200.1 28176^6 

II 

Current  days  merely 

III 

9'~  9 

7253.4606466 

—  178.67333442 

IV 

59'  —  39  — 

607275 1 

4389.1 1 1 21 7. 

—  2QS.2761817 

V 

2/—  9  — 

18.401 3 1 

22241.70734 

—  58.26867228 

VI 

Sff'  —  2g  — 

28.459 

t 

^30.9095417 

VII 

49'  — 39  — 

27.891 

t 

3 1 18.073045 

—  4I5.64I32II2 

VIII 

2,9'-  9  — 

33-288 

t 

20854.24730 

62.14561386 

IX 

9' 

3I-835 

t 

10766.9916 

I  2O.367884 

X 

19'  — \9  — 

14.48 

t 

2180.797774 

—  594-2779355 

XI 

79' -49  - 

78.255 

t 

3665.75492 

-  353-542456 

XII 

2//  —  39  + 

37-077 

t 

1974.48543 

-  656.373545 

XIII 

9'  —  *9  + 

21.02 

t 

271 2.74906 

—  477-744I5I 

XIV 

9'+  9  ~ 

53-36 

t 

3089.85358 

4I9437349 

XV 

(>9' -59  - 

29.1 1 

t 

1676.60346 

—  772.99131 

XVI 

59'—  9  +118.47 

t 

4270.58739 

3O3.47II34 

XVII 

99'— 49  — 

109.02 

t 

1 1497.8600 

  II2.716627 

XVIII 

99'  — 59  — 

101.95 

t 

3 1 46.963 1 6 

—  4II,825604 

XIX  6g' 

—  39  —39"  — 

24.61 

t 

4299.61313 

—  3OI.422468 

XX 

?  —  u 

236.9919 

5468.541 

XXI 

©  —  u 

398.8840 

3249.065 

XXII 

59'  — 39  + 

2.082 

t 

4391.66883 

—  295.104219 
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In  addition  to  these  arguments  we  have  three  vertical  arguments  for  the  tables  of 
double  entry,  which  are  denoted  as  A,  B,  and  C,  severally  for  the  actions  of  Saturn, 
Uranus,  and  Neptune.  A  is  expressed  in  parts  of  which  1 20  make  the  circumference, 
B  in  parts  of  60,  and  C  in  parts  of  36  to  the  circumference.  The  formulae  for  these 
arguments  are — 

Azz  75.10876  -f  48.32  240  w— 1 2oi, 
B=33. 22441+  8.47129m—  6oi, 
0=28.11856+  2.59149m—  361, 

where  m,  as  before,  denotes  the  number  of  the  revolution  of  Jupiter  in  progress 
(m=o  for  that  which  extends  from  1845,  February  20,  to  1857,  January  o),  and  i  is  a 
positive  or  negative  integer  so  taken  that  the  argument  may  be  positive  and  less  than 
the  number  of  parts  into  which  the  circumference  is  divided.  The  values  of  the  four 
mean  anomalies,  which  correspond  to  any  point  in  the  tables  to  double  entry,  are 
given  by  the  formulae 

g  -o0.5484+o0.o83o9i2XArg.  I, 
g'  =  o  .0334597 XArg.  1+  3°XA, 

g"  zz  o  .oii73i5XArg.  1+  6°XB, 

g'n-  o  .oo598i4XArg.  I  +  io°XC. 

In  tabulating  the  perturbations  of  Jupiter  a  difficulty  is  met  which  arises  from 
the  decimal  scale  of  notation.  We  are  restricted  to  the  choice  between  having  a  cer- 
tain degree  of  accuracy  or  one  ten  times  as  great;  while  the  degree  of  accuracy 
one  would  have  desired  lies  midway  between  the  two.  It  is,  of  course,  possible  by 
taking  the  latter  alternative  to  avoid  lack  of  precision.  But  the  objections  to  this 
course  of  proceeding  are  manifest.  In  the  first  place,  the  quantities  tabulated  are  three 
times  larger  than  there  is  any  necessity  for  their  being;  consequently  their  differences 
are  magnified  in  the  same  proportion,  rendering  interpolation  more  difficult — a  matter 
of  great  importance  in  the  tables  to  double  entry.  In  the  second  place,  second  or 
higher  orders  of  differences,  before  insensible,  now  become  sensible.  These  difficul- 
ties can  only  be  obviated  by  giving  the  tables  greater  extension.  Moreover,  the  num- 
ber of  significant  figures  in  the  quantities  tabulated  is,  in  the  case  of  the  tables  to 
double  entry,  augmented  from  three  to  four,  rendering  it  impossible  to  print  the  tables 
in  such  a  way  that  the  whole  extent  in  the  direction  of  Arg.  I  can  be  seen  at  one 
opening  of  the  book.  How  can  we  avoid  these  inconveniences  and  at  the  same  time 
preserve  the  desired  degree  of  precision?  It  seems  that  the  only  course  open  to  us  is 
to  tabulate,  not  the  quantity  finally  wanted,  but  a  multiple  of  it,  which  will  simply 
add  to  the  labor  of  the  computer  a  single  division  to  be  performed  on  the  sum  of  the 
quantities  thus  multiplied.  And  it  may  be  noted  that  this  is  not  an  innovation  now 
adopted  for  the  first  time,  for  Leverrier,  in  his  Theories  of  Jupiter  and  Saturn,  seeing 
that  the  perturbations  of  the  semiaxis  major  would  not  have  the  desired  degree  of 
precision  if  given  to  seconds  of  arc,  while  they  would  have  more  than  was  necessary 
if  given  to  tenths  of  a  second,  has  adopted  the  course  of  giving  the  perturbations  of 
the  double  of  this  quantity  in  whole  seconds. 
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Applying  these  remarks  to  the  coordinates  of  Jupiter,  it  will  be  seen  from  the 
construction  of  these  tables  that  if  we  include  the  proportional  parts,  the  longitude  is 
the  sum  of  no  less  than  about  70  parts  and  the  logarithm  of  the  radius  of  about  50  parts. 
Now,  each  of  these,  determined  with  all  possible  care,  may  be  half  a  unit  in  error. 
Consequently  it  is  possible  that  these  two  coordinates,  as  obtained  from  the  tables, 
may  be  in  error  respectively  35  and  25  units  of  whatever  is  employed  as  the  last  deci- 
mal place.  Now,  if  we  were  to  tabulate  Sz,  using  four  decimals  of  the  day,  as  a  unit  in 
the  last  is  equivalent  to  o."c>3  in  the  longitude,  the  possible  error  in  the  latter  may 
equal  1".  Although  the  occurrence  of  so  large  an  error  is  extremely  improbable,  one 
of  o".3  might  easily  occur.  It  appears  to  me  desirable  that  the  error  should  not 
exceed  o".i,  setting  aside  very  unusual  cases.  With  regard  to  the  radius,  on  account 
of  the  importance  which  this  quantity  has  in  the  computation  of  the  forces  which 
Jupiter  exerts  on  bodies  which  approach  it  very  nearly,  it  appears  to  me  that  the  error 
in  log  r  should  not,  as  derived  from  the  tables,  in  any  case  much  exceed  a  unit  in  the 
seventh  decimal.  But  this  degree  of  accuracy  can  not  be  attained  if  we  limit  ourselves 
to  the  seventh  decimal  in  the  tabulation  of  the  inequalities.  While,  if  we  adopt  eight, 
we  fall  upon  the  inconveniences  which  have  been  mentioned.  Again,  in  both  coordi- 
nates in  the  portions  which  are  factored  by  m  or  its  powers,  we  are  troubled  with  like 
difficulties.  It  is  desirable  to  have  the  same  degree  of  accuracy  300  years  from  the 
epoch  as  at  the  epoch  itself;  m  is  then  about  25,  which  is  not  a  power  of  10,  but  lies 
nearer  the  mean  proportional  between  10  and  100. 

In  presence  of  these  difficulties,  I  have  adopted — regard  being  had  to  the  mode  of 
construction  of  the  tables — a  course  which  seems  as  simple  as  possible.  The  portions 
of  the  perturbations  of  the  fundamental  argument  and  of  the  common  logarithm  of 
the  radius,  independent  of  m  and  its  powers,  have  not  been  tabulated,  the  first  to  four 
decimals  of  a  day,  or  the  second  to  seven  decimals,  but  three  times  these  quantities. 
The  remaining  portions  of  these  coordinates  and  the  latitude  have  been  tabulated  with- 
out modification.  Hence,  the  extra  labor  imposed  on  the  employer  of  these  tables  is 
simply  to  add  separately  the  two  portions  of  the  two  coordinates  thus  modified  and 
execute  a  division  by  3  on  the  sums. 

We  proceed  to  notice  the  construction  of  each  table. 

Table  I  contains  the  values  of  Arguments  I-XXII  and  of  ^  +  50". 264 708/  for 
Grenwich  mean  noon  of  January  o  (January  1  in  bissextile  years)  of  each  year  from 
1750  to  1950. 

Table  II  contains  the  quantities  which  it  is  necessary  to  add  to  the  arguments  of 
the  nineteenth  century  (1801  to  1900,  inclusive)  in  order  to  obtain  the  arguments  of 
correspondent  years  of  other  centuries.  The  letters  J  and  G  in  the  column  of  centuries 
denote  severally  the  Julian  and  Gregorian  calendars.  It  is  recommended  that  in  deriv- 
ing positions  of  Jupiter  from  these  tables  for  dates  previous  to  1550  and  subsquent  to 
2150,  one  be  content  with  a  degree  of  accuracy  a  hundred  times  less  than  the  tables 
afford  between  these  epochs.  In  accordance  with  this  recommendation  before  1 500  the 
decimals  of  a  day  are  omitted  from  all  the  arguments  except  I,  for  which  three  are 
given  instead  of  five;  also  the  decimals  of  a  second  are  omitted  from  tt  +  M.  For  the 
same  reason  no  numbers  are  given  for  XIX,  XX,  and  XXI.  The  inequalities  corre- 
sponding to  these  arguments  are  too  minute  to  be  worth  consideration  at  times  more 
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remote  from  the  epoch  of  the  tables  than  300  years.  If  one  is  very  fastidious,  one 
may  take  as  the  sum  of  their  values  the  sum  of  the  constants  which  have  been  added 
in  the  tables  to  render  all  the  numbers  positive.  It  will  be  perceived  that  no  numbers 
are  given  for  II  during  this  time;  it  has  been  preferred  to  tabulate  the  inequalities 
appertaining  to  this  argument  with  the  actual  date  in  years. 

Table  III  enables  one  readily  to  find  the  number  of  days  from  the  beginning  of 
the  year  which  it  is  necessary  to  add  to  the  values  of  the  arguments  given  in  Table  I 
in  order  to  obtain  the  values  which  belong  to  any  desired  time.  The  beginning  of 
the  year,  when  it  is  common,  is  taken  to  be  the  mean  noon  of  December  3 1  of  the 
preceding  year,  usually  designated  as  January  o,  but  when  the  year  is  bissextile,  the 
mean  noon  of  January  1  is  assumed  as  the  beginning.  The  prime  meridian  is  that  of 
Greenwich. 

Table  IV  enables  us  to  find  the  motion  of  7t-\-hl  from  the  beginning  of  the  year; 
h  or  the  motion  in  a  Julian  year  being  50". 264708. 

Table  V  gives  the  values  of  A,  B,  and  C,  the  vertical  arguments  for  the  tables  of 
double  entry  as  functions  of  the  integer  m.  When  m  contains  but  a  single  figure, 
which  is  always  the  case  between  1750  and  1950,  the  actual  values  of  the  arguments 
are  found  in  the  .middle  portion  of  the  table.  But  when  m  contains  more  than  one 
figure,  the  change  for  multiples  of  ioinm  is  found  in  the  upper  and  lower  portions  of 
the  table,  for  negative  values  of  m  in  the  upper  and  for  positive  in  the  lower.  Thus, 
if  we  wish  the  values  of  the  arguments  correspondent  to  m=— 47,  we  add  the  numbers 
on  the  line  of  mz=  — 40  to  those  on  the  line  of  m  —  —  7,  and  where  it  is  necessary  sub- 
tract the  period  of  the  argument  given  in  the  following  table,  m  is  an  integer,  and 
remains  constant  while  Arg.  I  is  passing  through  a  period,  and  as  long  as  m  remains 
constant  A,  B,  and  C  do  so  likewise. 

Table  VI  contains  the  periods  of  the  arguments  which  it  is  necessary  sometimes 
to  subtract  from  the  values  obtained  by  the  assistance  of  the  preceding  tables.  It 
may  often  save  some  labor  if  we  remember  that  the  only  object  of  subtracting  a  mul- 
tiple of  the  period  from  an  argument  is  to  bring  the  latter  within  the  compass  of  the 
table.  Usually  the  tabulation  has  been  extended  some  days  beyond  the  end  of  the 
period.  Hence  the  arguments  may  often  be  allowed  to  run  a  little  beyond  their 
periods.  When  this  is  done  with  Arg  I,  however,  the  integer  m  must  be  allowed  to 
stand  unchanged,  as  also  the  arguments  A,  B,  and  C.  But  when  the  limits  of  the  tab- 
ulation do  not  allow  Arg.  I  to  increase  further,  we  subtract  the  period  and  augment 
m  algebraically  by  a  unit,  and  at  the  same  time  A,  B,  and  C  change  their  values  per 
saltum.  Thus  it  is  well  to  bear  in  mind  that  the  precise  time  of  change  of  the  values 
of  w,  A,  B,  and  C  is,  to  a  certain  extent,  arbitrary,  being  limited  only  by  the  extent 
of  the  tabulation;  and  that  the  exact  time  of  this  change  is  when  one  chooses  that  the 
period  shall  be  subtracted  from  Arg.  I,  which  has  the  effect  of  throwing  one  back  from 
a  point  near  the  ending  of  a  table  to  one  near  its  beginning.  And  the  change  of  a 
unit  in  the  value  of  m  exactly  counterbalances  any  changes  which  may  be  produced 
by  this  throwing  back  from  the  end  to  the  beginning  of  a  table  in  which  Arg.  I  is  an 
argument.  In  one  table  5  A  is  used  as  a  vertical  argument.  As  the  period  of  5  A  is 
the  same  as  that  of  A — viz,  120  units — after  multiplying  A  by  5,  we  reject  as  many 
multiples  of  1 20  as  possible. 
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Tables  I- VI  contain  all  that  is  necessary  for  the  formation  of  the  arguments. 

Tables  VII-XXXVI  contain  the  inequalities  of  the  fundamental  argument.  In 
Tables  VII-XXX,  containing  the  portion  not  to  be  multiplied  by  the  integer  m  or  its 
po wei*s,  the  inequalities,  for  the  reason  previously  stated,  have  been  multiplied  by  3. 

Desiring  that  m  may  be  an  integer,  in  the  preceding  expressions  we  everywhere 
write  m-\-dm,  for  m}  4  m  denoting  the  fractional  portion,  which  may  sometimes  be 
negative  as  well  as  positive.    We  adopt  the  following  expression  for  Jm: 

Jm=  — g-T  -l  774*  97 
4332*59 

This  makes  Jm=o  at  the  epoch  of  the  tables,  and  as  the  integer  m=o  at  this  time 
the  sum  vanishes  as  it  should  do. 

Tables  VII,  XXXI,  XXXIV,  and  XXXVI  are  connected  together.  To  explain 
their  construction  we  put 

X0=od.oo237  sin  (—  2/7  +  35°.i)+od.ooo47  sin  (—3.9+137°) 

+od.oooo2  sin  (—4*7+  io3°)> 
XiZzo^ooooooS      +o(1.0399278  sin  (—  (7+227°  27'  45". 7) 

+ od.ooo3 1 56  sin  (—  2  g  +  2  24°  50/.8)+ od.ooooo44  sin  (—  3  g + 2  24°), 
X2=od.oooo39i9    +0^00003267  sin  (—#+298°  22') 

+od.oooooi26sin  (—  2#+284°.8)  +o.dCKXXXXX>3  sin (—3/7+  2y6°)i 
X3 = od.oocxxxx)904+ od.ooocxxxx)  20  sin  ( — g + 46  °)+ od.<x>oocxxxx)  1  sin  ( — 2  g  +  2  74°). 

In  all  these  expressions  the  value  of  g  is 

g=o°  32'  54/,.25  +  299.,/i28377XArg.  I. 
Table  VII  then  contains  the  terms 

3^=od.o6oo+X0+3X1^w  +  3X2  (z/w)2+3X3  (4m)\ 

The  constant  od. 0600  is  added  simply  to  render  all  the  quantities  positive. 
Table  XXXI  contains  the  terms  (to  be  multiplied  by  the  integer  m) 

— od.ooo6 70 + Xj  +  2 XoJ  m  +  3 X3  (J  m)2. 

The  negative  constant  is  added  to  counterbalance  the  two  positive  constants  added 
in  Tables  XXXII  and  XXXIII. 

Table  XXXIV  contains  the  terms  (to  be  multiplied  by  m2) 

— od.ooooo  1 80  +  X2 + 3  X3J  m. 

The  negative  constant  is  applied  to  counterbalance  the  positive  constant  added  in 
Table  XXXV. 

Table  XXXVI  contains  X3  (to  be  multiplied  by  m3). 
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Table  VIII  contains  the  long-period  inequalities 
3<S,£=:i2d.6285  +  [i 1*99624  — .0066399m]  sin  (  $g' —  ig—  8i".97oo7< 
+  67°  8'  55/,73)+d.oooo2i96m2sin(5r/  — 2//— 8i,,.97< 
+  48°  49'  6) 

+  [  o  .1 1056— .0001042  m]  sin  (log'  —  4,(7  — 145". 72^+313  41.0) 
+  .00000189W2  sin  (10/— 4//— i45//.72<+3i  1  27    )  * 

+  [  o  .01922— .0000128  m]  sin  (  7g' —zg—  82". 60^+214  9.8) 
+  .00000040/w2  sin  (  7g'  —  $g—  82".6otf+209-  ) 

+  [  o  .00279— .0000010  m]  sin  (  8g'  —  $g—  g7".j2t+ig&°  i') 
+  [  o  .00065  — .0000020  m]  sin  (1 2g' —  5,9+  69".63<+  35r'i3'  ) 
+  [  o  .08687  — .0001870  m]sin(  6g'  —  2g— 3/7"  —  56". 21 1  + 1870  50') 
—  .0000053  m  sin  (  6<f  —  3ff— 39"  —  24,,.6if  +  io5°  59') 

Before  1550  and  after  2150  it  has  been  preferred  to  tabulate  the  value  of  this 
expression  with  only  two  decimals  of  the  day  at  intervals  of  20  years.  It  should  be 
noted  that  the  negative  years  are  astronomical,  not  chronological.  During  the  interval 
1 5 50-2 1 50  II  is  employed  as  the  argument.  For  the  period  1 750-1 950  the  intervals 
of  tabulation  are  360  days,  but  outside  of  this  period  it  has  been  thought  sufficient  to 
give  the  values  at  intervals  three  times  as  long. 

Table  IX  contains  the  terms 


3        2. 5000 +0.80076  sin 

(  </- 

«7+  790  12' 

10" 

+ 1. 95  20 1  sin 

(  2/- 

2#+336°  53' 

48".5 

+0.16275  sin 

(  Iff- 

3<7+  57  42 

53 

+0.03622  sin 

(  4.'/- 

4,(7+129  277 

+0.01 124  sin 

(  59'- 

5<jr+2o6  52.6 

+0.00374  sin 

(  6</'- 

6^+285  43 

+0.00139  sin  | 

C  79'- 

79+    2  15 

+0.00054  sin 

( 

$9+  77-7 

+  0.00022  sin 

(  99'- 

9#+i54-2 

+0.00009  S"1 

(10/  — 

10.7+230 

+0.00004  sin 

(n</  — 

11(7+304 

+0.00002  sin 

(I2#'  — 

129+  12 
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Table  X  contains  the  terms 
3<S£zzi,1.6200+ld-6i407  sin 
4-0  .00097  ^n 
Table  XI  contains  the  terms 

3 id4500+id.2337i  sin 
+0  .16887  sin 
+0  .01 185  sin 
+  0  .01868  sin 
+0  .03588  sin 
+  0  .00055  sin 

Table  XII  contains  the  terms 

3<S£zzod.83oo+oa.82890  sin 
+0  .01526  sin 
+0  .00107  sin 
+  0  .0001 7  sin 

Table  XIII  contains  the  terms 

3^^rzod.i6oo+od.i502i  sin 
+  0  .00137  sin 
+  0  .00004  shi 

Table  XIV  contains  the  terms 
3#£zzod.i50o+od.i4079  sin 
+0  .0015 1  sin 
4-0  .00009  sin 

Table  XV  contains  the  terms 

3(J^zzod.i7oo+od.i  1 188  sin 
+  0  .06833  sin 
+  0  .03696  sin 
+  0  .00015  sin 
+0  .00004  sin 

Table  XVI  contains  the  terms 
3        od.0400  +  od.03677  sin 
+  0  .00030  sin 


59' -39-  6o,,7275<+i76°  27'  5i".o) 
log'—  6g— 121  455°'+  16    23  ) 

2g'-    g-  i8"40i3<+     i°   24'  46".9) 
4.9'  —  2g—  36  .8026*+  98     28  4 
bg'—  39—  55  .2039/+ 150  52.8 
8g'—  \g—  73  .6052/+  13  32.7 
10^  —  59—  92  .0065/+  63  18.2 
12/—  6g—  no  .4078/4-293.5 

3/-  2g-  28,,459<+i27°   22'  55" 
6g'—  \g—  56  .918/+  74  36.0 

99'-  69-  85  -377'+  H  5i 
12/—  8^—113  .836/4-144.1 


4<7'~  39-  27,/.89i/+  260 

8</'  —  6g—  55  .782/4-234 

12/—  99—  83  .673/4-223 

39'-    9-  33,'.288<  +  3i2° 

6/—  2g—  66  .576/+  29 

99'—  39—  99  .864/4-170 


2' 
50 


42' 


11' 
3i 


29' 


9 
29 

39' 
49' 
59' 


-  3i,,.835'+i50°  56' 

-  63  .670/4-123  49.3 

-  95  .505^+270  58.6 
-127  .340/+177 

-159  .175'+  45 


5/-  4,7-  14-48  /+i33°  33'.6) 
lot/  —  Sg—  28  .96  t+  28.3  ) 
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Table  XVII  contains  the  terras 

3tf*zzod.030o+od.02905  sin  (  7*7'  —  4^—  78".255*+223°  47,7) 

Table  XVIII  contains  the  terras 


3<S#:=od.030o+od.028i9  sin 
+0  .00009  sin 

Table  XIX  contains  the  terras 

3<$£zzod.02oo-|-od.oi5i3  sin 
+0  .00054  sin 

Table  XX  contains  the  terms 

3<S#=od.oi90-|-od.oi24i  sin 
+  0  .00013  sin 

Table  XXI  contains  the  terms 

3<5^z^od.oioo+od.oo8o6  sin 
+0  .00007  sin 

Table  XXII  contains  the  terms 

3<S#zz:od.oioo-f  od.oo779  sin 


2<7'-  30+  37"-077t+33*°  3* '-8) 
W'-  (>9+  74  -i54<+  33  ) 


g'-  2g+  2i,/.02  t+  900  37,-8) 
2,9'—  4<7+  42  .04  *+3°5-8  ) 


</'  +    0-  53"36  '+2150  i378) 

2#'  +    2g—\o6  .72   /+206  ) 


6^-  Sfl-  29,,.n  ^+179°  13'  ) 
i2g'—  log—  58  .22  £+184  ) 


$g'-    //+118-.47  f+     i°  46'.5) 


9g'-  4/7-io9".02  #+344°  3«'  ) 


9<f—  5//— ioi"-95  '+272°  23'  ) 


Table  XXIII  contains  the  terms 

3  <S#:z:od.oo6o  + 0^00530  sin 

Table  XXIV  contains  the  terms 

3  <$#=od.oo6o+ 0^00505  sin 

Table  XXV  contains  the  terms 

3<S#=od.CK)5o+odoo469  sin  (  6/7'  —  3/7—  3 g"  —  24//.6i  /+  1050  59'  ) 

Table  XXVI  contains  the  terms 

3  5^=zod. ooio+od.ooo7o  sin  (  9  —  n). 

Table  XXVII  contains  the  terms 

3<5^zzOd.oo2o+od.ooi22  sin  (©  —  u). 
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The  two  preceding  tables  are  arranged  in  such  a  way  that  no  interpolation  is 
necessary. 

This  exhausts  the  terms  it  is  deemed  necessary  to  tabulate  in  tables  to  single 
entry.  The  remainder  being  quite  small  will  be  tabulated  in  tables  to  double  entry 
Tables  XXVIII,  XXXII,  XXXIII,  and  XXXV  are  connected  together.  To  explain 
their  construction,  I  make  the  following  designations.  All  terms  having  a  single  unit 
for  their  coefficients  are  neglected. 


In  units  of  the  5th  decimal  of  the  day. 

X0  =  +    5  sin  (  /7'+3<7+  47°    )+  3*  sin 

+  34  sin 

+  129  sin  (  //  +  2//+123  .3  )+  4  sin 

+  4  sin 

+  109  sin  (  g' —  3.7+  108  .4  )-t-  2  sin 

+  26  sin 

+  18  sin  (  g' — 4C/+2 1 2      )  +  8  sin 

+  2  sin 

+  488  sin  (2.9'+  /7+184  .3  )  +  295  sin 

+  5 

+     2  sin  (2//  —  5.7  +  300       )  +  3o6  sin 

+  97  sin 

+  62  sin  (3.7'  +  .7  +  275  -9  )+  *5  sin 

+  79  sin 

f  407  sin  (3</— 4.7+  38  .2  )+  10  sin 

+  40  sin 

+  14  sin  (3/  — 5.7+328      )  +  320  sin 

+  12  sin 

+  687  sin  (4,7'—  .7+191  .50)+ 124  sin 

+  15  sin 

+  1 53  sin  (4.7'  —  5.7+  104  .35)  +  8  sin 

+  1 2  sin 

+  68  sin  (5.7'  — 6.7+ 178  .7  )+  63  sin 

+  23  sin 

+    4  sin  (5/  —  7 g+  120      )+  54  sin 

+  5  sin 


6/7'- 

7.7+254° 

'•5: 

10,7'  — 

7.7+  93° 

•5: 

6g'- 

.7  +  320 

9.7'~ 

10,9+  124 

6.7'- 

8.7+225 

io#'  — 

9.7+129 

•5; 

19'- 

2^  +  213 

iog'  — 

1 1  9  + 201 

79'- 

5.7+i6i 

•5: 

wg1  — 

4.7+286 

79'- 

6.7+258 .8; 

11//- 

59+  34 

.2 

Kl'  — 

8.9+330 

11.9'- 

6/7+321 

■9, 

8.7'- 

2.7+340 

11.7'- 

7/7+  66 

.0] 

8.7'- 

5.7+304 

+ 

11.7'- 

8/7+168 

.6 

8//- 

7.7+ 336 

■5] 

11/7'- 

9.7+104 

8/7'- 

9.7+  47 

11.9'- 

10,7+209 

99'- 

79+312 

■5 

i2g'  — 

79+  38  -8 

99'- 

8.7+  53 

.6 

12/7'  — 

11^  +  284 

Digitized  by 


Google 


JUPITER. 

In  units  of  the  7th  decimal  of  the  day. 


45 


X.  =+  23  sin  (  ^  +  2*7+  2i°3 

+  21  sin  (  g'+  //+  35  .2 

+  135  sin  (  g'       +330  .9 

+  18  sin  (  ,*/'-  #+245  .0 

+  72  sin  (  </  — 2*7+  90  .6 

+  10  sin  (  /  —  3*7+200 

+  84  sin  (2/+  g+  86  .6 

+  299  sin  (2  <jr'        +  266  .4 


+  88  sin  (2*7'  —  2*7+354  .6 

+  162  sin  (2#'-3£+33i  .5 

+  6  sin  (2/—  4/7+352 

+  12  sin  (3/+  #+185  .2 

+  135  sin  (3^       +  30  .1 

+  191  sin  (3*7'—  g+  132  .2 

+  584  sin  (3*7' -2*7+307  .4 

+  58  sin  (3^  —  3^+150  -6 


)+ 

31  sin 

(  19' 

—4*7+100' 

u  ; 

+ 

91  sin 

(  8,7' 

-4^+258 

•9  ; 

)+ 

2  sin 

C  3<7' 

-5/7+  50 

+ 

52  sin  { 

(  8// 

-5/7+207 

•9  ; 

)+ 

4  sin 

(  4/ 

+  267 

+ 

3  sin 

c  *v 

-6<7+m 

)+ 

1 20  sin  ( 

:  4// 

-  9+  84 

.0  ] 

+ 

6  sin  l 

: 

-7/7+239 

)  +  667  sin  < 

:  ao' 

-2.9  +  346 

19': 

+ 

2  sin  ( 

:  99' 

—  3^+260 

)+ 109  sin  ( 

:  ut 

-3.7+206 

.0  1 

+ 

13  sin  ( 

:  99' 

-4^+164 

.6  ; 

)  + 

15  sin 

(  4*7' 

-4<7+  36  .8  ; 

+ 

1 2  sin  l 

C  99' 

—  50+  92 

•4  ; 

)  + 

9  sin 

( 4/ 

-5*7+168 

.6  ; 

+ 

4  sin  1 

C  9/7' 

-6*7+118 

•7)  + 

16  sin  I 

c  <v 

—  2^+28o 

+ 

7  sin  ( 

:  9/7' 

—  7*7  +  219 

)+467  sin  < 

:  6/ 

-3/7+277 

•9  ; 

+ 

3  sin  { 

:  9*7' 

-8-7  +  318 

)  + 

25  sin 

C 

—  4^+229 

•5  ; 

+ 

1 2  sin  ( 

-5^+295 

)  + 

5  sin  < 

-5.9+359 

+ 

12  sin  ( 

—  6*7+225 

)  + 

2  sin  j 

—  79+3l° 

+ 

4  sin 

-7/7+328 

)  + 

6  sin  { 

:  7^ 

-2*7+  88 

+ 

3  sin  I 

'12*7' 

—  6*7+  106 

)  + 

64  sin  l 

C  7/7' 

-49+  43 

•8  ; 

+ 

2  sin  I 

^12^' 

-70+293 

)  + 

37  sin  ( 

:  7^ 

-59+  64 

•6  ] 

+ 

2  sin  i 

-8^+244 

)  + 

16  sin  I 

:  7/ 

-60+159 

•6  ] 
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)  +    6  sin  (  5^7'  — 5^4-134° 


X,'=+    i88iu(5/       +  2i°.s 

4-  6  sin  (\o</  —  6g+  94 

+  1003  sin  (5/—  g+     1      46'.6)+  3  sin  (  5/— 6(7+245 

+  4  sin  (10/  — 7(7+352 
+  1832  sin  (5/  —  3//  +  356     27.8)  +  2i2  sin  (10 g' —  50+303  o 

+  2  sin  (io#'  —  8^+270 
+    56  sin  (5/  — 4/7+133  -6  ) 

In  units  of  the  9th  decimal  of  the  day. 

X2  =+    31  sin  (  g'        +i59°.9)+  95  sin  (30'  — 2(7+  i5i°-9  ) 

+  635  sin  (5</—  0+290  .2  ) 
+  148  sin  (2/        +131  .5)+    3  sin  (3^'  — 3(7+279  ) 

+  630  sin  (5/— 3^+209  .05) 
+  196  sin  (2g'~  (7+259  .8)+  47  sin  (40'  —  2^+206  .5  ) 

+  44  sin  (5/— 40+H9  -2  ) 
+      8  sin  (2g'  —  2g+  39    )+  1 1  sin  (4/  —  30+  71  ) 

+  15  sin  (6/  — 3^+156  )• 
+    42  sin  (3/—  (7+245  .0)+    4  sin  (5(7'        +70  ) 

+ 120  sin  (jg1  —  4(7+221  .6) 

Table  XXVIII  contains  the  terms  (the  last,  however,  is  insensible), 
3(^=od.O2i5+X0+3  (X.+X,')  ^m+3X2  (Jm)2. 

Table  XXXII  contains  the  terms  of  Sz  (to  be  multiplied  by  /«), 

od.ooo3  60 + X,  +  2  X2  J  m. 

Table  XXXIII  contains  the  terms  of  6z  (also  to  be  multiplied  by  »t), 

od.ooo3io+X1/. 

Table  XXXV  contains  the  terms  of  Sz  (to  be  multiplied  by  t«2), 

od.ooooo  1 80 + X2. 

Table  XXIX  contains  the  terms  of  ^Sz  arising  from  the  action  of  Uranus,  viz: 

3<S,?=od.025o+od.oooio  sin  (  #"+  #+183°     )+od.ooo9i  sin  (3(7"—  ,(7+132°. 2) 

+0  .00003  sin  (5(7"—  ,9+127°  ) 
+0.00271  sin  (  g"        +174  -7  )+o  .00144  sin  (3,(7"  — 2,9+ 126  -9) 

+0  .00008  sin  (5(7"  — 2(7+115  ) 
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+0^00904  sin  (  g"  —  g+  i56°.95)+od.ooo34  sin  (3*7"  —  3ff+2%7°-5) 

+0  .00003  sin  (5.?"  — 3*7+277  ) 
+0  .00006  sin  (  0"  — 20+188      )+o  .00002  sin  (30"— 40  +  283  ) 

+0  .00002  sin  (50"  — 4/7+  78  ) 
+0  .00010  sin  (20"        +190      )  +  o  00015  sin  (40"  —  0+128  .6) 

+  0  00002  sin  (6//'  —  20+ 109  ) 
+  0  .00515  sin  (2/7"—  (7+136   7  )  +  o  00034  sin  (4.(7"  — 2^+12  1  .1) 

+  0  .00015  sin  (70"  —  0+1  16  ) 
+0.00461  sin  (2*7"  —  2(7+  132  8  )+o  .00013  sin  (40"  —  3/7+282  .3) 

+0  .00014  sin  (70"  —  20+103  ) 
+0  .00012  sin  (2g"  —  30+  130  8  )  +  o  .00004  sin  (40" --40+  83  ) 

Table  XXX  contains  the  terms  of  $Sz  arising  from  the  action  of  Neptune,  viz: 

$8 z— od.oo6o + od.ooo  1 1  sin  (  g'"        +  99°  3)+od.ooi  78  sin  (2/7'"—  0+243°.5) 

+0  .00002  sin  (30"'  —  0+709  ) 

+  0  .00287  sin  (  g"' '—  ,9  +  31  -6)+o  .00102  sin  (20"'  —  20  +  242  .8) 

+0  .00002  sin  (3/7'"  —  20+151  ) 

+0  .00004  sin  (  g'"  —  20+35     )+o  .00002  sin  (20"'  —  30+242  ) 

+0  .00006  sin  (2>g,n  +  2>g+2y$  .  ) 

+0  .00002  sin  (20//4        +61  ) 

It  will  be  seen  that  the  sum  of  the  constants  applied  in  Tables  VII-XXX  is  i9d.8, 
which  is  three  times  the  constant  6d.6  subtracted  from  Arg.  I.  Also  the  sum  of  the 
three  constants  applied  in  Tables  XXXI,  XXXII,  and  XXXIII  vanishes,  as  does  the 
sum  of  those  applied  in  Tables  XXXIV  and  XXXV. 

Therefore,  by  dividing  the  sum  of  the  quantities  obtained  from  Tables  VII-XXX 
by  3,  and  multiplying  the  sum  of  those  obtained  from  Tables  XXXI-XXXIII  by  w, 
and  the  sum  of  those  from  Tables  XXXIV  and  XXXV  by  m27  and  that  from  Table 
XXXVI  by  mz,  we  shall  have  four  quantities  which,  added  to  the  value  of  Arg.  I,  give 
the  Fundamental  Argument. 

Table  XXXVII  contains  the  sum  of  the  true  anomaly  and  the  reduction  to  the 
ecliptic  of  a  planet  moving  according  to  the  elliptic  theory  and  having  the  elements 
stated  at  the  beginning  of  this  explanation.  The  argument  is  the  number  of  days 
elapsed  since  the  last  perihelion  passage.    The  formulae  used  to  compute  this  table  are 

f=nz+  19900". 339  sin    ^+599". 829  sin  2nz-\-2^/.oyo  sin  ^nz-\-in.igS  sin  \nz 

+       o  .062  sin  5w^+    o  .003  sin  6nz 
R=+27".o29  sin  (2/+50  56,.4)+o/,.oo2  sin  (4/+120). 
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The  quantity  /-f-  B  is  tabulated  at  intervals  of  4  days,  the  argument  increasing  by  4 
days  in  passing  horizontally  to  the  right  from  one  column  to  the  next.  For  the  sake 
of  facilitating  the  interpolation  there  is  added,  in  a  column  to  the  right,  the  common 
logarithm  of  the  rate  of  motion  per  day  of  the  argument  in  seconds  of  arc  (the  char- 
acteristic, always  2,  is.  not  written). 

The  heliocentric  longitude  of  Jupiter  referred  to  the  mean  equinox  and  ecliptic 
of  date  is  then  the  sum  of  tt+ 50  "264708*,  derived  from  Tables  I  and  IV,  and  f+R 
from  this  table. 

Tables  XXXVIII-LX  are  concerned  with  the  common  logarithm  of  the  radius. 
For  the  reason  before  stated  the  inequalities  in  Tables  XXXVIII-LV  have  been  mul- 
tiplied by  3 ;  they  are  given  units  of  the  seventh,  decimal.    If  we  put 

X0=— 122.5 

+  54.5  cos  (—  .9+323°  32') 

+  11. 7  cos  (—  2</+  31  43) 

+    2.4  cos  (-3/7+133  ) 

+    0.2  cos  (—4^+111  ) 

X1=-  2.053 

+  125.634  cos  (-  #+227°  2/  3,/) 

+    3.025  cos  (-2^+227     13.7  ) 

+    0.137  co&(— 3*7+229.4  ) 

+    0.008  cos  ( — 4/7+229  ) 

X2=z— O.OOO34 

+0.12068  cos  (—  /7+2970  sS'.g) 
+0.00515  cos  (—2^+285.8  ) 
+0.00122  cos  (—  3^+272.4  ) 

Table  XXXVIII  contains  the  terms 

3  s.  lOg!'  =26o+X0+3X1^m+3X2(^m)2, 

Table  LVI  contains  the  terms  of  6.  log^  (to  be  multiplied  by  w), 

—  2.oo+X1+2X2^/m, 

Table  LVIII  contains  the  terms  of  S.  log  r-  (to  be  multiplied  by  m2)} 

— 0.0050 +X2. 


Digitized  by 


Google 


JUPITER. 


49 


Table  XXXIX  contains  the  terms 

3#.log|r  =  750-|-[688.i  —  0.222  m~]  cos  (  $g' 

-\-  0.00 1 6  m2  cos  (5/7' 

10.4—0.003  m\  cos  (10/ 

■  +  [  16.5—0.008  m]  cos  (  yg' 

+  [    3-3— °-°03  w]  cos  (  8/ 

+     3-2  cos  (  6g' 

+0.017  m  cos  (  6g' 


-2g-  8i,,.26f+237°53/.6 

—  2g—  8i/,.26*+297° 

—  4^—112  .8  f+123  .6 

—  3//—  80  .6  £+214  .2 

-3.9—  4i  -3         13  4 
-2,9-    3,7"  +175 

-Z9-    19"  +286 


Table  XL  contains  the  terms 

3  <S. log -^=9600+ 1635.4  cos 
r 

+  69 IO. I  cos 
+  724.1  cos 
+  1 79.4  COS 
+  61.7  COS 
+  20.8  COS 
+  8.0  COS 
+  3.2  COS 
+  1.3  COS 
-f  0.6  COS 
+       0.2  COS 

O.I  COS 

Table  XLI  contains  the  terms 


(    if-    9+  79°"'  26" 
(  2</—  2<7+336054'  2"4 
(  2>9'—  39  +  58  30-9 
(  49'  —  49  + l27  51  1 
(  SO'—  5/7+204  48 
(  6g'~  6,7+283  56 

(  7<f  —  79+  o  22 
(  8g'-  8g  +  75  5o 

(  99'—  9^+152 
(10/  —  10/7+226 

(n.^  — 10*7+300 
(i2g'  —  \2(j+  10 


3  tf.log- =5100  +  5037.6  cos  (  s9'  —  39— 
+      5.4  cos  (\o(j  —  6g— 

Table  XLH  contains  the  terms 


6o".7275*+i760  23'  50") 
121  .4550*+  22    44  ). 


3<Uog^  = 
r 

I500+  I  I49.O  COS  (  2f/ 

—  9— 

i8".40I3*+3560ii'  18' 

') 

+  255.8  cos  (  \g' 

-29- 

36  .8026^+  94    3  .3 

) 

+    26.3  cos  (  6g' 

-39- 

55  -2039*+ 145  29 

) 

+    49.2  cos  (  8*7' 

-49- 

73  .605  2 1+  12  48 

) 

+  1 1 1.1  cos  (\og' 

-59— 

92  .0065 1+  63  11  .3 

) 

+      1.5  cos  (12/ • 

-6g- 

1 10  .4078  £+296 

)• 
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Table  XLIII  contains  the  terms 

3<y.log^zz24oo  +  22i5.3  cos  (  $g'  —  2g—  28,/459<+i26°35/36,/) 
624  cos  (  6/7'  — 4</—  56  .91 8<  +  76  42  ) 
+      5-3  cos  (  9g'  —  6g-  85  -377*+  10  57  ) 
+      0.8  cos  (12^  — 8^—113  .836*+ 145  ). 

Table  XLIV  contains  the  terras 

3  £.log -  =  600  +  579.6  cos  (  4*7'— 3*7— 27".89i  t-\-  270  o'.-j) 
r 

+     7.3  cos  (  8/-6,7-55  .7827+239  46  ) 

+    0.3  cos  (12/— 9/7  —  83  . 673^+237  ). 

Table  XLV  contains  the  terms 

3<5.1og|=  200+169.3  cos  (3^—  g— 33".288<+i33°  2'.4) 
+  2.8  cos  (6(7'  —  2g— 66  .576/+203  41  ) 
+    0.3  cos  (9/ -3*7—99  .864^+359  ). 

Table  XL VI  contains  the  terms 

3<5.1og^r:400+i40.6  cos  (  g' —  3i".835/  +  34i°  i^'.g) 

+  183.2  cos  (2//—  63  .670^+305  11  .3) 

+  131. 7  cos  (3//—  95  .505*+  90  51  ) 

+    0.7  cos  (4/7'— 127  .340^+356  ) 

+    0.4  cos  (5/- 159  .175^+215  ). 

Table  XLVII  contains  the  terms 

35.log  ^  =  200+ 195.2  cos  (  57/  — 4.7— i4".48/+ 1410  1^.5) 

T 

+     1.7  cos  (log'    Sg    28  .96^+  34  ). 
Table  XLVIII  contains  the  terms 

3 S. log £  =  200+  102.9  «os  (19' — 4<7— 78"-255'+223°  u'7). 

Table  XLIX  contains  the  terms 

3<Uog^  =  2oo+  187.0  cos  (2,9'  — 3//+37".3i6/+333°  io'.7) 
r 

+    0.6  cos  (4/— 6.(7+74  .632 7  +  5^1  ). 
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Table  L  contains  the  terms 

3 <$.log -£  =  20+14.8  cos  (6^-3^-3</,/-24/,.6i^+i05°  59'). 

Table  LI  contains  the  terms 

3  <5. log  -  zz5  +4.4  cos  (  9  —  2i). 

Table  LII  contains  the  terms 

3-*-log£  =  io+77  cos  (©—«). 

The  two  preceding  tables  are  arranged  in  such  a  way  that  interpolation  is  hot 
needed. 

Tables  LIII,  LVII,  and  LIX  are  connected  together.    If  we  put 


X0=+  0.4  cos  (  ff'  +  3ff+3Hc 

'     )  + 24.4  COS 

(  50'- 

+ 1 9.6  COS  ( 

:  9<j'- 

59+^73 

•°> 

+  6.2  cos  (  </  +  2(7+3o8 

.0  )+  4-7  cos 

{  50- 

t>9+  184 

+3.5  COS 

( 90'- 

7^+316 

.8 

+49.7  cos  (  g'  +  g+  33 

•85)+  0.3  cos  I 

:  50- 

79+  130 

+  3.1  cos  I 

:  90'- 

80+  54 

.8) 

+  71. 1  cos  (  f/  —  2</+  87 

.98).+ 40.5  COS  1 

{  *><!'- 

5//+.  1 80 

.6; 

+  0.3  COS  1 

C  99'- 

100+125 

+  6.3  cos  (  //  — 3//+107 

.1   )+    2.1  COS 

C  69'~ 

7// +260 

+  2.0  COS 

(io</'  — 

70+  88 

.2] 

+  1.0  cos  (  <j— 4// +207 

)-|-  0.2  COS 

(  6</'- 

80  +  236 

+   1.5  COS 

(lOff1  — 

90+131 

+  0.9  cos  (2//  +  2r/+  19 

)+  0.5  COS 

(  19'- 

29+  7 

+  2.0  COS 

(1 1  g'  — 

59+  32 

+  22.3  cos  (2/+  ff+  I 

•9  )+i5-5  cos 

(  79'- 

50+167 

■9] 

+  3.3  COS. 

(11/- 

60+323 

.6 

+  5.8  cos  (20'— 40+319 

•9  )+i<5-3  cos 

(  70- 

60+259 

■5. 

+    2.1  COS 

(ii0- 

70+  67 

+  0.3  cos  (2/  — 50+329 

)  +   I.O  COS  1 

:  79'- 

80+335 

+  0.7  COS 

(11/- 

80+162 
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+  4.2cos(3#'+  g+  94°7)+ 14.7  cos  (  Sg'  —  5g4-304°.d 

+  0.9  cos  (ug1  —  9/7+ 1 13 

+  28.6  cos  (3/  —  4 0+  44  -2)  +  6.9  cos  (  8g'  —  7</+337  -6 

4-  0.7  cos  (1 1  g' — 10^+209 

+  1.0  cos  (3/  —  50+357    )  +  0.5  cos  (  8</'-  9*74-  50 

4-  1.2  cos  (12/—  7(74-  40 

4-13-8  cos  (4*7'— 50+109  .2)4-  7.8  cos  (  gg1  —  40+34O  -5 

4-  0.4  cos  (i2#7  —  iog 4- 186 
4-  0.3  cos  {\2gf—  1 1*7+284 


4-O.OIO  COS  (  #'4-2<74-209C 

5  )  + 

0.014  cos  1 

:  3.*/- 

4.(74-  98°.6) 

+ 

0.019  COS  ( 

:  79'- 

5#4-  68  .8) 

4-0.054  cos  (  <7'4-  #4-294 

•5)  + 

O.OIO  COS  1 

:  40'- 

#4-  91  -6) 

+ 

0.009  008 

C  79'- 

6(74-159  .0) 

4-0.039  cos  (  g1        4- 1 73 

•7)4- 

0.093  cos  < 

{  40'- 

20+347  -8) 

+ 

0.024  COS  1 

[  8g'- 

4.9+257  -3) 

4-0.006  cos  (  g'—  #+237 

)+ 

0.047  cos  < 

{  40'- 

3.(74-208  .0) 

+ 

0.023  COS  ( 

:  *g'- 

5.(7+208  .7) 

4-0.034  cos  (  g'  —  2 -7  4- 131 

.0)+ 

0.006  cos  1 

[  40'- 

40+359  ) 

• 

+ 

0.003  COS  I 

C  80- 

70+233  ) 

4-0.006  cos  (     —  3*74-197 

)  + 

0.005  cos  ( 

:  w- 

50+ 168  ) 

+ 

0.013  COS  ( 

:  99' 

4*74-240  .1) 

4-0.035  cos  (2/ 4-  #4-265 

)  + 

0.018  COS 

C  59' 

4-202  .2) 

+ 

0.037  cos  ( 

:  99'- 

50+175  -4) 

4-0.085  cos  (2*7'        4-  91 

6)  + 

0.319  COS 

(  59'~ 

#4-192  a) 

+ 

0.004  cos  1 

[  9g'- 

7(74-211  ) 

4-0.232  cos  (2/—  #4-  27 

7)  + 

0.567  COS  ( 

[  sg1- 

30+356  .8) 

+ 

0.002  COS 

(  90'- 

8<7+3i5  ) 

4-0.029  cos  (2g'  —  2^4-352 

•0+ 

0.063  COS 

(  50'- 

40+  91  -8) 

+ 

0.082  COS 

(iog'  — 

50+3O7  -8) 

4-0.086  cos  (2*7'  — 3^+294 

■3)  + 

0.005  cos 

(  50- 

50+243  > 

+ 

0.003  cos 

(iog'  — 

60+103  > 

4-0.005  cos  (2/— 4#4-  3 

)  + 

0.002  cos 

(  50'- 

60  +  241  ) 

+ 

0.003  008  < 

{\og'  — 

70+356  ) 

4-0.007  cos  (3*7' 4-  #4-35° 

)  + 

0.017  COS 

(  6#'- 

30+  32  .7] 

+ 

0.002  COS 

50  +  290  ] 
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+  0.049     cos  (3^        +  21  i°4)+o.oi2  cos  (  6g*— 4^+246°.^ 

+0.005 cos  0  6.9+220 

+  0.026     cos  (3/—  .9+292  -3)+o-023  cos  (  6g'  —  5^+  80  .8 

+0.004  cos         —  + 

+  0.138     cos  (3/  — 2.9+304  7)+o.oo2  cos  (  7^  —  2(7  +  283 

+0002  cos  (12/  —  8/7+231 

+  0.018     cos  (3.9'  — 3,9+121  .i)+o.022  cos  (  7^— 4#+  42  .5 

X2zz:+  0.00043  cos  (2//        +  302°) +0.00007  cos  (3g'—  /7+1160 

+  0.00007  cos  (4.9/  —  3.9+  64 
+  0.00017  cos  {*g'  —  ,9+270  )+o.ooo29  cos  (3,9'  — 2^+144 

+0.00340  cos  (5*/  — 3^+205  .6 

+   O.OOOO3  COS  (2,9'  — 2//+ I35  ) +O.OOOO7  COS  (4^  —  2^+  9° 

+0.00007  ccfs  (5^—4^+334 

fF;ible  LIII  contains  the  terms 

3<5.1og ^255  +  X0+3X1^m+3X2  (Jtn)2. 
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Table  LVII  contains  the  terms  in  6 .log  -  (to  be  multiplied  by  m), 

2.oo  +  X1  +  2X2^m. 

Y 

Table  LIX  contains  the  terms  in  5.log-  (to  be  multiplied  by  m2), 

0.0050 +X2. 

Table  LIV  contains  the  terms  due  to  the  action  of  Uranus 


3<S.log-iz8o+  0.4  cos  (  g"+  g+    30  )+i9.9cos(2/ 
r 


2«7+I32°.8 

£+125 


+  0.3  cos  (^g" 

+  0.7  cos  (  g"       +    8    )  +  0.8  cos  (2/'  — 3*7+130 

+  1.3 cos  (\g"  —  2^+122 

+  25.1  cos  (  g"  —  .(7+156  -9)+  2-i  cos  (sg"—  g+132 

+  0.6 cos  (4^"— 3*7+282 

+  0.4  cos  (      — 2<7+i  77    )  +  5.8  cos  (3  g"  —  2^+127  .1 

+  0.2  cos  (4*7"— 4</+  83 

+  0.2  cos  (2g"       +  114    )+  1.7  cos  (3/'  — 3*7+287 

+  0.3  cos  (5<7"  —  2#+ii6 

+  13.6  cos  (2g"—  #+136  .4). 
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Table  LV  contains  the  terms  due  to  the  action  of  Neptune, 

3  8.  log  ^=20+0.2  cos  (  g"'        +  220  )  +  5.2  cos(2</"  —  #+243°) 
+0.2  cos (2/7"  —3^  +  242  ) 

+  8.5  cos  (  (,"'—  g+  31  .6) + 4.6  cos  (2  </"  —  2  g  +  243  ). 
+o.2cos(  g"'  —  2g+  34     ) +0.3  cos  (3^'  —3/7+274  ). 

If  to  the  sum  of  the  quantities  from  Tables  XXXVIII-LV,  after  its  division  by 
3,  we  add  the  sum  of  the  quantities  from  Tables  LVI  and  LVII  multiplied  by  w,  and 
the  sum  of  those  from  Tables  LVIII  and  LIX  multiplied  by  w2,  we  obtain  the  residual 
inequalities  of  the  common  logarithm  of  the  radius  expressed  in  units  of  the  7th  deci- 
mal. It  will  be  seen  that  the  sum  of  the  constants  added  in  Tables  XXXVIII-LV  is 
21800  units  of  the  7th  decimal,  which  is  three  times  the  constant  0.000  726  67  sub- 
tracted from  the  quantities  of  Table  LX. 

Table  LX  contains  the  principal  term  of  log  r,  that  is  log  f.  It  has  been  com- 
puted from  the  values  of  /  derived  in  computing  Table  XXXVII,  by  means  of  the 
formulae 

log  r— — 0.000 72667+ log  a + log  ( 1  —  e2)  —  log  ( 1  +  e  cos /) 
zz    0.71449830— log  (1  +e  cos/). 

The  arrangement  of  this  table  is  the  same  as  that  of  Table  XXXVII,  except  that  the 
rates  of  motion  of  the  tabulated  quantity  changing  sign,  it  has  been  preferred  to  give 
the  rate  itself  instead  of  its  logarithm. 

The  factor  to  be  multiplied  by  m3  has  not  been  tabulated,  as  the  correction  thence 
arising  in  log  r  scarcely  amounts  to  a  single  unit  in  the  7th  decimal,  even  at  the  dis- 
tance of  300  years  from  the  epoch. 

Tables  LXI-LXVII  are  concerned  with  the  latitude.    And  specially: 

Table  LXI  contains  the  terms 

3,,.6o  +  3".548  sin(  5  #'-3  r/  +  2".o82  t+  1740  54'.6) 
+0  .003  sin  (log'  —  6/7  +  4   164^+106  ). 

If  we  put 


X0=+o"o37 


+  i/,.oi3sin  (3/7' 
+0  .048  sin  (6g 
+0  .015  sin  (    —2  g+  66°  )+o  .057  sin  (3 g 

+0  .012  sin  (6g 
+0  .005  sin  (#'  +  2  .9+353     )+°  .019  sin  (3/7' 

+0  .003  sin  (6/7 
+0  . 104  sin  (</'+    #  +    8  8)+o  .006  sin  (4/7 

+0  .004  sin  (7/7 
+0  .536sin(y         +325  -5)+o  .047  sin  (40' 

+  0  .005  sin  (jg' 
+0  .I26sin(5r/—   #  +  208  .o)+o  .144  sin  (4  </ 

+0  .053  sin  (yg 


•25 


—  2  #+122 

—  74 

—  3//+l63  -1 

—4.9+351 

—  6/7+  121 

+  +  22 
-2//+337 

—  .9+329  -6 

—  3.7+H4 

—  2^7+  99  .8 

-A9+  44 
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+o".265  sin 
+o  ,012  sin 
+o  .018  sin 
+0  .342  sin 
+0  .627  sin 
+0  .221  sin 
+0  .056  sin 
+0  .003  sin 
+0  .003  sin 
+0  .056  sin 
+0   165  sin 


JUPITER. 

g>-2f,  +  l93°.2)+0" 
+  0 

</— 3  £  +  204  )+o 

+0 

2g'+   .9  +  283  )+o 
+0 

2/         +265  .9  )+o 
+0 

2/7'—   .9  +  43  -i5)+o 
+0 

2</  —  2  .7  +  II4.7  )  +  0 
+  0 

2.9'— 3.9+267  )+o 

+  0 

2; q' -4  .7  +  282  )+o 
+0 

3/+   0  +  33  )+o 
+0 

3.9'         +  49  )+o 
+0 

3/-   .9+356  1  )+o 
+0 
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.247  sin  (  4^- 
.01 1  sin  (  7  g'  - 
.02 1  sin  (  45^ - 
.004  sin  (  7  g'  - 
.009  sin  (  4</- 
.002  sin  (  7  g'- 
.009  sin  (  5/ 
.009  sin  (  8  g'  - 
.i85sin(  sg1- 
.008  sin  (  8  g'  - 
.194 sin (  $g'- 
.004  sin  (  Sg1- 
.187  sin  (  $g'- 
.004  sin  (  gg'- 
.008  sin  (  5  //  - 
.003  sin '(  gg'- 
.003  sin  (  sg'- 
.002  sin  (  gg'  - 
.007  sin  (  6  g'  - 
.003  sin  (10  g'  ■ 
.037  sin  (  6g'- 
.073  am  (log'- 


-30+  .22° 
-50+135 
"40  +  342 
-6^  +  245 

-50+  60 
-7^+198 

+  111 
-4,9+ 201 
-  0+H2 
-5^+127 

-20+359  -6 
-6^+222 

-4^+161 

-50+  89 

-5^+125 
-6^+196 

-6.9+136 
-70+298 
-2g+  16 
-40+  66 
-30+I5O 
-50+  60 


units  of  the  5th  decimal  of  the  second  of  arc, 

X,  =  +  6sin(  .9'+  #+158°  )+  5  sin  (2^-3^+  57° 

+  44sin(4/  — 3^+109 

+  83sin(  .9''       +  54  3)+  2sin(2#'-4#+  o 

+  2  sin  (4 .9'  —  4g+  90 

+  32sin(  .9'—  #+188.4)  +  2sin(3,9'+  #+225 

+  2  sin (40'  —  50+135 

+  51  sin (  .9'  —  2.9+103  .4)+  3sin(30'        +  r53 

+  2  sin  (5/  +315 

+  5sin(  .9'-30+  9°    )+  8 sin (3^—  g+  38 

+  43sin(5</'—  g+  8 
+  5sin(2/+  .9+  14    )  +  i42sin(3#'  —  2^+212 

+  7  sin  (5^  —  2.9+288 

+  24sin(2.9'        +313    )+  ^sm^g1  —  30+218 

+  81  sin  (5/  —  3  0  +  354 

+  97  sin  (2  .9'-  .9+137  -5)+  3  8^(3  0'— 40+153 

+  11  sin  (5  g'— 40+238 

+  69  sin  (ig1  —  2g+  82.2)+  8  sin  (4 .9'  — 2^+188 

+  5  sin (50'  —  50+IO4 
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Table  LXII  contains  the  terms 

2/'.4o+X0+X1 4m. 
Table  LXIII  contains  the  terms  (to  be  multiplied  by  w), 

0^.0040  +  X!. 

From  the  expression  for  sin  /?0,  on  page  35,  has  been  derived  the  value  of  /?° 
expressed  thus  in  powers  of  m: 

/30=A0+ Ax  m + A2m2 + A3  w3. 

The  coefficients  Aq,  Au  A2,  and  A3  have  been  tabulated  in  Tables  LXVII,  LXIV,  LXV, 
and  LXVI.    The  argument  in  all  is  the  Fundamental  Argument. 

The  value  of  A0  for  Table  LXVII  has  been  computed  by  supposing  i  and  &  to 
vary.  In  this  way  it  has  been  found  that  for  equidistant  values  of  the  Fundamental 
Argument, 


nd.  Arg. 

Log  sin  i  (in  seconds). 

7t  - 

-Q, 

od 

3.6741596 

272' 

°57' 

22' 

'■33 

960 

3.6741  [  16 

272 

57 

58 

.02 

1920 

3.6740636 

272 

58 

33 

•71 

2880 

3.6740157 

272 

59 

9 

•39 

3840 

3.6739677 

272 

59 

45 

.08 

4800 

3.6739197 

273 

0 

20 

•77 

From  the  latitudes  thus  found  has  been  subtracted  6",  equal  to  the  sum  of  the  con- 
tants  added  in  Tables  LXI  and  LXII,  for  the  purpose  of  rendering  all  the  quantities 
positive. 

The  coefficients  Ax,  A2,  and  A3  have  been  computed  in  the  following  way.  Writ- 
ing m-\-Jm  for  m,  let  the  equation  on  page  35  be  thus  stated: 

sin  /30=B0+BL  (m  +  ^w)  +  Bz  (w  +  ^w)2+B3  (m+'Jm)z 
Then,  if  we  put 

Cl  =  B1  +  2B2Jm  +  3  B3  (^  m)2 
C2zzB2+3  BzJm 
C3  =  B3 

this  equation  will  take  the  form  (m  being  now  an  integer), 

sin  y50=»in  Ao  +  dwi  +  Ca^  +  Csm3. 
But,  by  Taylor's  Theorem,  in  terms  of  the  A  we  have 

sin /?0=sin  A0+  [A1m+A2w2+ A3w3]  cos  A0—  1  |"Ajm2+2  AlA2m3~\  sin  A0 

2 

—  *A?m3cosA0. 
6 

And,  by  a  comparison  of  the  two  expressions, 

AiZzCx  sec.  A0 

A2z=C2  sec.  A0+  1  A2  tan  A0, 
2 

A3zzC3  sec.  A0+ AXA2  tan  A0+  1  A3. 

o 
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From  Aj,  as  given  by  the  first  of  these  equations,  o".oo40  has  been  subtracted, 
in  order  to  counterbalance  the  constant  added  in  Table  LXIII. 

It  must  be  borne  in  mind  that  the  argument  in  the  three  tables  LXIV,  LXV,  and 
LXVI  is  the  Fundamental  Argument  and  not  Arg.  I  simply.  Table  LXVII  also  dif- 
fers from  Tables  XXXVII  and  LX  in  this,  that  while  in  the  latter  should  the.  argument 
surpass  the  period  of  Arg.  I,  this  can  always  be  subtracted  from  it  and  entry  made  in 
the  table  with  the  reduced  value;  this  can  not  be  done  in  Table  LXVII  unless  we 
employ  the  same  reduced  value  as  the  argument  in  Tables  LXIV,  LXV,  and  LXVI, 
and,  at  the  same  time,  augment  algebraically  m  by  a  unit  specially  for  these  three  tables. 

The  heliocentric  latitude  of  Jupiter  referred  to  the  ecliptic  of  date  is  then  the 
sum  of  the  seven  quantities  taken  from  tables  LXI-LXVII,  it  being  understood  that 
those  from  Tables  LXIII  and  LXIV  are  first  multiplied  by  m,  that  from  Table  LXV 
by  m2,  and  that  from  Table  LXVI  by  m3. 

Table  LXVIII  is  a  supplementary  table  for  obtaining  the  orbit  longitude  from 
the  ecliptic  longitude.  First,  a  sufficiently  approximate  longitude  of  the  ascending 
node  is  given  for  the  beginning  of  every  twenty  years  from  1 600  to  2000.  Next,  the 
value  of  the  correction  for  the  epoch  1850  and  its  variation  in  a  100  years  are  tabu- 
lated for  every  degree  of  the  argument. 

DIRECTIONS  FOR'  THE  USE  OF  THESE  TABLES  OF  JUPITER. 

The  given  date  must  be  reduced  to  time  of  the  Greenwich  meridian,  and  expressed 
in  mean  solar  days  and  decimals  of  a  day.  By  means  of  Table  III  can  be  found  the 
number  of  days  which  have  elapsed  since  the  beginning  of  the  year.  If  the  given 
date  lies  between  1750  and  1950,  this  number  of  days  is  added  to  each  of  the  values 
of  the  twenty-two  arguments  standing  in  a  line  with  the  given  year  in  Table  I.  Also 
from  Table  IV  is  obtained  the  motion  of  the  angle  7T-\-ht  for  the  same  number  of  days, 
and  this  is  added  to  the  value  standing  in  a  line  with  the  given  year  in  Table  I.  But 
if  the  given  date  lies  without  the  limits  1 750-1950,  these  additions  are  made  to  the 
values  which  in  Table  I  belong  to  the  correspondent  year  of  the  nineteenth  century 
(180 1  to  1900,  inclusive),  and  the  changes  of  the  arguments  for  whole  centuries  are 
taken  from  Table  II  and  also  added  to  the  preceding  values.  The  letters  J  and  G  in 
the  column  of  centuries  in  Table  II  denote  severally  the  Julian  and  Gregorian  calen- 
dars. It  will  be  perceived  that  two  lines  are  given  for  1500;  the  upper  must  be  used 
for  the  Julian  calendar  and  the  lower  for  the  Gregorian.  The  column  for  Arg.  II  is 
vacant  before  1 500,  as  this  argument  is  not  used  before  1550,  the  actual  date  in  years 
being  used  instead.  Args.  XIX,  XX,  and  XXI  have  no  motions  given  during  this 
period  of  time,  as  the  inequalities  they  determine  are  too  small  to  be  worth  considera- 
tion, regard  being  had  to  the  rudeness  of  observations  at  this  time,  as  well  as  to  the 
imperfections  of  the  theory. 

From  the  arguments  thus  found  we  subtract  as  many  multiples  as  possible  of 
their  periods  given  in  Table  VI,  and  add  as  many  units  algebraically  to  m  as  multiples 
of  its  period  have  been  subtracted  from  Arg.  I.  It  may  be  remarked  that  the  only 
motive  for  subtracting  the  period  is  to  bring  the  argument  within  the  compass  of  the 
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tables  where  it  is  to  be  used.  Hence,  as  some  margin  has  always  been  allowed  in  the 
tables,  it  may  not  be  necessary  to  subtract  the  period  if  the  argument  exceeds  it  only 
by  a  small  quantity.  However,  in  the  case  of  Arg.  I,  if  the  period  is  not  subtracted 
the  unit  must  not  be  added  to  m. 

We  take  from  Table  V  with  the  argument  m  the  values  of  the  three  vertical 
arguments  A,  B,  and  C  of  the  tables  to  double  entry.  If  m  contains  only  one  signifi- 
cant figure,  the  value  is  found  directly  in  the  middle  portion  of  the  table.  But  if  m 
contain  two  or  more  figures,  the  change  in  the  values  for  changes  of  multiples  of  10  in 
m  is  given  in  the  upper  and  lower  portions  of  the  table,  negative  multiples  being  in 
the  upper  and  positive  in  the  lower.  Thus,  if  wizz  — 71,  we  simply  add  the  numbers 
corresponding  to  —  70  to  those  corresponding  to  —  1 .  We  subtract  from  the  numbers 
thus  obtained  as  many  multiples  of  their  periods  given  in  Table  VI  as  possible.  In 
one  table  5 A  is  used  as  a  vertical  argument;  after  multiplying  A  by  5  we  reject  from 
the  product  as  many  multiples  of  1 20  as  possible. 

We  have  now  all  the  arguments  necessary  for  getting  the  heliocentric  position  of 
Jupiter. 

Tables  VII-XXVII  are  entered  severally  with  the  Args.  I-XXI,  and  the  num- 
bers obtained  written  in  a  vertical  column  for  the  purpose  of  being  with  other  num- 
bers added  together.  Tables  XXVI  and  XXVII  are  arranged  in  a  way  which  will 
be  readily  understood,  to  render  interpolation  unnecessary.  Tables  XXVIII,  XXIX, 
and  XXX  are  then  entered  with  Arg.  I  as  the  horizontal  argument,  and  severally  with 
the  vertical  arguments  A,  B,  and  C,  and  the  numbers  obtained  placed  in  the  vertical 
column  just  mentioned.  The  quantities  in  the  above  tables  are  given  in  units  of  the 
fourth  decimal  place.  The  numbers  in  this  column  are  now  added  and  the  sum  divided 
by  3.    It  will  be  well  to  carry  the  quotient  to  5  places  of  decimals. 

Table  XXXI  is  now  entered  with  Arg.  I  and  Table  XXXII  with  Arg.  I  as  the 
horizontal  argument  and  A  as  the  vertical  argument,  and  Table  XXXIII  with  the 
same  horizontal  argument  but  with  the  vertical  argument  5  A.  Quantities  in  these 
three  tables  are  given  in  units  of  the  sixth  decimal  place.  The  three  quantities  thus 
obtained  are  added  and  the  sum  is  multiplied  by  m  (which  is  always  a  positive  or 
negative  integer),  and  the  product  placed  under  the  quantity  obtained  through  divi- 
sion by  3. 

Table  XXXIV  is  entered  with  Arg.  I  as  the  horizontal  and  A  as  the  vertical  argu- 
ment, and  Table  XXXV  with  Arg.  I;  the  two  quantities  thus  obtained  are  added  and 
the  sum  multiplied  by  m2  (which  is  always  a  positive  integer),  and  the  product  is 
placed  with  the  former.  Quantities  in  these  two  tables  are  given  in  units  of  the  eighth 
decimal  place. 

Table  XXXVI,  which  is  given  in  units  of  the  ninth  decimal  place,  is  entered  with 
Arg.  I,  and  the  quantity  obtained  multiplied  by  m3;  the  product  is  placed  under  the 
foregoing. 

In  fine,  under  these  four  quantities  we  write  the  value  of  Arg.  I.  The  sum  of  the 
five  is  the  value  of  the  Fundamental  Argument.  With  this  we  enter  Table  XXXVII. 
Interpolation  in  this  table  is  facilitated  by  giving  the  common  logarithm  of  the  rate  of 
motion  of  the  quantity  tabulated  in  seconds  of  arc  and  for  a  change  of  one  day  in  the 
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argument.  This  rate  belongs  to  the  quantity  which  stands  immediately  to  the  left, 
and  must  not  be  supposed  to  be  a  fourth  of  the  difference  between  two  successive 
values.  The  characteristic  of  this  logarithm  is  omitted;  it  is  always  2.  The  arrange- 
ment of  the  table  will  be  easily  understood;  the  argument  increases  by  4  days  as  we 
move  horizontally  to  the  right.  It  is  recommended  that  the  interpolation  should  be 
made  from  the  nearest  value  of  the  argument,  so  that  the  factor  multiplying  the  rate 
of  motion  may  never  exceed  2,  and  the  log  daily  motion  should,  of  course,  be  interpo- 
lated for  half  the  interval. 

The  value  of  7r-\-ht  is  added  to  the  arc  obtained  from  Table  XXXVII,  and  the 
sum  is  the  heliocentric  longitude  of  Jupiter  referred  to  the  mean  equinox  and  ecliptic 
of  date. 

Tables  XXXVIII-LX  are  concerned  with  the  common  logarithm  of  the  radius. 
Tables  XXXVIII-LII  must  be  entered  severally  with  the  arguments  stated  at  the 
head  of  the  argument  column,  and  the  quantities  obtained  written  in  a  column  for  the 
purpose  of  being,  together  with  others,  added.  In  the  case  of  Table  XXXIX,  it  is  to 
be  noted  that  Arg.  II  in  days  is  employed  only  for  the  period  1 550-2150;  for  a  date 
without  this  period  the  year  is  the  argument,  and  the  equation  is  given  in  units  of 
the  5th  decimal  instead  of  the  7th.  Tables  LI  and  LII  are  so  arranged  that  no  inter- 
polation is  needed.  Tables  LIU,  LIV,  and  LV  are  entered  with  Arg.  I  as  the  hor- 
izontal argument,  and  severally  with  A,  B,  and  C  as  the  vertical  argument.  The 
three  quantities  thus  obtained  are  placed  in  the  column  with  those  just  got.  This 
column  of  numbers  is  now  added  and  the  sum  divided  by  3.  The  numbers  being  in 
units  of  the  7th  decimal  of  the  logarithm  of  the  radius,  for  the  sake  of  greater  accuracy, 
it  is  recommended  that  the  quotient  be  set  down  with  an  additional  decimal. 

Table  LVI  is  now  entered  with  Arg.  I  and  Table  LVII  with  this  argument  as  the 
horizontal  and  A  as  the  vertical  argument.  The  sum  of  the  two  quantities  thus 
obtained  is  multiplied  by  m  and  the  product  set  under  the  quantity  obtained  through 
division  by  3. 

Table  LVII  I  is  entered  with  Arg.  I  and  Table  LIX  with  this  argument  as  the 
horizontal  and  A  as  the  vertical  argument.  The  sum  of  the  two  quantities  thus 
obtained  is  multiplied  by  w2,  and  the  product  placed  under  the  foregoing. 

In  fine,  Table  LX  is  entered  with  the  Fundamental  Argument  and  the  quantity 
obtained  placed  in  the  same  column.  The  arrangement  of  this  table  is  the  same  as 
that  of  Table  XXXVII,  except  that  here  the  rate  of  motion  for  the  change  of  one 
day  in  the  argument  is  given  instead  of  its  logarithm. 

The  sum  of  the  four  quantities  in  the  mentioned  column  is  the  common  logarithm 
of  the  radius  of  Jupiter. 

Tables  LXI-LXVII  are  concerned  with  the  heliocentric  latitude  of  Jupiter. 

Table  LXI  is  entered  with  Arg.  XXII,  Table  LXII  with  Arg.  I  as  the  horizontal 
and  A  as  the  vertical  argument.  Table  LXIII  is  entered  with  Arg.  I  as  the  horizontal 
and  A  as  the  vertical  argument.  Table  LXIV  is  entered  with  the  Fundamental  Argu- 
ment and  the  quantity  obtained  added  to  the  preceding,  and  the  sum  is  multiplied  by 
m.  The  product  is  placed  with  the  quantities  obtained  from  Tables  LXI  and  LXII. 
Tables  LXV  and  LXVI  are  entered  with  the  Fundamental  Argument,  and  the  quanti- 
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ties  obtained  multiplied  severally  by  m2  and  m3.  The  products  are  placed  with  the 
former.  In  fine,  Table  LXVII  is  entered  with  the  Fundamental  Argument,  and  the  quan- 
tity obtained  is  placed  in  the  same  column.  The  arrangement  of  this  table  is  in  all 
respects  the  same  as  that  of  Table  LX. 

The  sum  of  the  five  quantities  in  this  column  is  the  heliocentric  latitude  of  Jupi- 
ter referred  to  the  ecliptic  of  date. 

This  completes  the  derivation  of  the  position  of  Jupiter.  But  if  the  orbit  longi- 
tude of  the  planet  is  wanted,  Table  LXVIII  furnishes  the  means  of  obtaining  it.  In  the 
first  part  of  this  table  is  found  for  the  beginning  of  every  twentieth  year  from  1 600  to 
2000  the  longitude  of  the  ascending  node  counted  from  the  mean  equinox  of  date. 
By  subtracting  the  arc,  obtained  from  this  table  with  the  date  as  argument,  from  the 
elliptic  longitude,  is  obtained  the  argument  proper  for  finding  the  correction,  which 
must  be  added  to  the  elliptic  longitude  in  order  to  obtain  the  orbit  longitude.  The 
value  got  from  the  column  to  the  left  is  that  which  would  avail  were  the  epoch  1850. 
For  any  other  time  this  value  must  be  corrected  by  means  of  the  variation  in  a  cen- 
tury, which  is  given  in  a  column  to  the  right.  Care  must  be  taken  to  read  the  signs 
of  these  two  quantities  on  the  same  side  as  the  argument. 

Note  i. — The  exigencies  of  printing  have  not  permitted  generally  the  indication 
of  the  decimal  value  of  the  figures  tabulated  in  the  tables.  But  in  all  cases  equations 
which  are  to  be  added  are  tabulated  to  the  same  number  of  decimals.  The  only 
exceptions  are  in  Tables  VIII  and  XXXIX,  where  for  dates  extraneous  to  the  period 
1 550-2 1 50  it  has  been  thought  sufficient  to  give  two  decimals  less  than  for  dates  within 
this  period.  It  is  recommended  that  when  a  position  of  Jupiter  is  computed  for  a  date 
without  the  mentioned  period  two  decimals  should  be  cut  off  from  the  equations 
obtained  from  the  other  tables;  that  is,  be  content  with  seconds  instead  of  hundredths 
of  a  second. 

Note  2. — In  making  the  multiplication  by  m,  m2,  and  m3,  regard  must  be  had  to 
the  signs  of  both  factors.    The  multiplication  is  algebraical. 
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Table  I. —  Values  of  the  Arguments  for  the  Oreemcich  mean  noon  of  Jan.  0 


Year. 

m. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

d. 



d. 

- 

d. 

d. 

d. 

d. 

~  

d. 

—  

d. 

d. 

d. 

t7Co 
*75u 

9 

AO  A  A    262  I  8 

771  C6 

73*5° 

6006  76 

2978.  00 

7959*  6 

I  7  CO  A 

*75y.  4 

807  0 
092.  9 

c  1 8/i 
5  *°4 

°544 

55° 

1 7  C  I 
I/SI 

-  8 

776  67/177 

7  7  C  7  I 

735^* 

I08.  3O 

7  7/1  7  rw"» 

872/1  6 

2124. 4 

1 7C  7  n 
IZ57«  9 

5549 

6909 

9*5 

1752  B 

—  8 

642.  67423 

73887 

474-  30 

370900 

8690.  6 

2490.4 

1623.  9 

5915 

7275 

1281 

1753 

-  8 

I007.  67423 

74252 

839. 30 

4074.  OO 

9055.6 

2855.  4 

1988.9 

6280 

7640 

1646 

*754 

—  8 

1777  67/177 

7/l6l7 
74OI7 

I  OCsA  70 
I2U4.  3U 

49.  89 

9420.  6 

7  7  70  A 
3220.  4 

77C  7  O 

z353' 9 

66/i  c 
0045 

8005 

201 1 

I7CC 

*755 

—  8 

1737  67/177 

*737'  °74-*3 

7/1087 
74902 

i c6o  70 
*5°y-  3U 

At  a  8n 
414.  oy 

078c  6 

7C8C  A 

77 18  0 
2710. 9 

7010 

8770 
°37u 

IOC 

*95 

I7C6  B 
*/5u  " 

—  8 

9101  67/173 

7C7a8 

7534° 

I O  7  C  70 

*yjj'  ju 

780.  89 

1015 1 . 6 

70C  I  /I 

708/I  0 

3U04.  y 

7776 
737u 

8776 

c6i 
501 

1757 

-  8 

2468.  67423 

75713 

2300.  30 

II4589 

105 1 6.  6 

4316.4 

331.8 

7741 

9IOI 

926 

1758 

-  8 

2833.  67423 

76078 

2665. 30 

15 IO.  89 

1088 1.  6 

4681.  4 

696.8 

8106 

9466 

1291 

—  8 

7 1  n8  f%i  a  0 1 
3190.  07423 

76>1  /I  7 

7°443 

7010  70 

187C  8n 
1075.  °9 

1 1 246.  6 

co/i6  /i 
5040.  4 

1 06 1.  8 

8/171 

0471 

087T 
9°3I 

1656 

1760  B 

 8 

7C6/I  fi7ilOl 
35U4.  O7423 

76809 

7706  70 
339°-  3U 

2241 .  89 

1 161 2.  6 

C  4  I  2  /I 

•)4iz.  4 

I  A  77  8 
I427. O 

8877 

IOf  07 

10197 

2022 

I76l 
1     1  /u* 

—  8 

m?o  67/177 
39^9.  07423 

77  r  7/i 
77*74 

7761  70 
3/01 . 30 

2606  8n 

I I077  6 

y  /  /  *  u 

708  7 

3uo*  3 

I  707  8 
I792.  O 

9202 

10562 

206 

1762 

—  8 

4294.  67423 

77539 

4126. 30 

2971.89 

12342.6 

673  3 

2157.8 

9567 

160 

571 

1763 

—  7 

327.  08628 

77904 

4491.30 

3336. 89 

12707.  6 

1038.  3 

2522.  8 

9932 

525 

936 

I7DA  B 

60  7  0X628 
^y3«  vOu*o 

78270 
70270 

/l8C7  70 

4°57*  3° 

■3  70  7  8r» 
37U2.  09 

I  707  7  6 

*3U73-  u 

I/IO/I  7 

2888. 8 

10298 

891 

1 702 
1302 

176c 

ioe8  08628 

7867  c 

7°°35 

C222  70 
5222.  3U 

4067  8n 

I  7/4  78  6 

1 760  7 
1  /u9'  3 

1  7C  7 

10663 

1 256 

1667 

1766 

CC87  70 

55°7*  3U 

A3  78 

43"  7° 

13803.  6 

71  7/1  7 

z  1 34«  3 

5OO.  7 

1 1028 

1621 

2032 

1767 

—  7 

1788. 08628 

79365 

5952.  30 

408.  78 

I4I68.6 

249Q-  3 

865.7 

"393 

1986 

216 

1768  B 

2154. 08628 

79731 

6318.  30 

774- 78 

14534.  & 

2865.  3 

1231.7 

"759 

2352 

582 

1760 

2 CIO  08628 

80096 

668  7  70 

wo  3.  j\J 

1 1 70  78 

*  *39-  7° 

i  /i8oo  6 

T  7/' 

72  70  7 

3^3U«  3 

T  C06  7 

*  590.  7 

121 24 

771  7 

2717 

947 

I//O 

288a  08628 

80461 

70/1 8  70 

I  CO/1  78 
'3^4-  7° 

15264.  6 

7COC  7 

to6t  7 
1901 . 7 

12489 

2082 

I  712 
l3l* 

1 77 1 
1771 

80826 

1  cn  8^ 

oy-  °4 

i860  78 

15629.  6 

7o6o  7 

3you.  3 

2326.  7 

I  78C  A 
12054 

7/1/17 

3447 

l677 

IO77 

1772  B 

_  7 

3615.08628 

81192 

525.84 

2235.78 

15995.6 

4326.  3 

2692.  7 

13220 

3813 

2O43 

1773 

3980.  08628 

81557 

890.84 

2600.  78 

16360.  6 

4691.  3 

3057.7 

13585 

4178 

227 

*774 

 6 

f2  /in87  7 

12.  49033 

81922 

1 7  c  c  8/i 
1255.  04 

7n6c  t8 
2905.  70 

1677c  6 

Coc6  7 

304.  7 

I395° 

4543 

592 

I77C 

•77!) 

 6 

777    /lo87  7 

377'  49°33 

82287 

1620.  84. 

7 7 70  78 
333u«  7° 

I  7000  6 

C/12 1  7 

66n  7 
009.  7 

I  A  7  T  C 

*43l5 

A  O08 

4900 

OC7 

957 

1776  B 

—  6 

7/1  7    A0.87  7 

74J-  4y°j j 

826C  7 

1086  8a 

7606  78 

I7^c6  6 

?i8  7 
310-  3 

T07C  7 

lo35- 7 

1 468 1 

C  77/1 

5^74 

1727 

1777 

—  6 

1 108.  49833 

83018 

235I-84 

4O0I.  78 

17821.6 

683.3 

1400.7 

15046 

5639 

1688 

1778 

-6 

«473-  49833 

83383 

2716.  84 

.  37.67 

18186.6 

1048.3 

1765.7 

15411 

6004 

2053 

1770 

1  /  /y 

 6 

1878  4.087? 
ioj0, 4y°jj 

877J.8 

7081  8a 

402.  67 

1 855 1. 6 

IAI  7  7 

*41j.  3 

2  T  IO  7 

<JI3U'  7 

1 C776 

6760 

2?8 

1780  B 

 6 

720/1    /lo87  7 
22U4.  49O33 

841 14 

7/1/17  8/1 
3447. 04 

768.  67 

1 89 1 7.  6 

1 770  7 

1  / /y-  3 

7/1 06  7 
249O.  7 

16142 

67  7  c 
°735 

604 

1781 
1701 

 6 

7C60  ArtR?? 
^5°9-  49°33 

Raa  7n 
°4479 

38l2.  84 

I  I  7  7  6*7 

**33-  °7 

19282. 6 

7  I/lyl  7 

^*44'  3 

2861.  7 

f  6co7 
10507 

969 

1782 

-6 

2934.  49833 

84844 

4177.  84 

1498.  67 

19647.  6 

2509.3 

IO8.6 

16872 

7465 

1334 

1783 

—  6 

3299.  49833 

85209 

4542.  84 

1863.  67 

20012.  6 

2874.  3 

473-6 

17237 

7830 

1699 

1784  B 

 5 

766C  ACkftll 
3OO5.  49033 

8CC7C 

°5575 

A  or>8  8/1 
4yvO,  04 

2229, 67 

70778  6 

77/10  7 
324O. 3 

870  6 
039.  0 

17603 

8196 

2065 

178c 

—  6 

/to  20  A0877 
4  j^u.  4^033 

8co/to 

C27?  8a 

5273.  04 

2  CO/1  67 
^jy4.  °7 

207 A 7  6 

?6oc  7 

1 204.  6 

17968 

8561 

2/1 0 

^4y 

1786 

  C 

62  01078 

8670c 

C678  8a 

20C0  67 

21 108.  6 

7070  7 

1569.  6 

18777 

8926 

614 

1787 

-5 

427.91038 

8667O 

6003.  84 

3324. 67 

21473.6 

4335- 3 

1934.  6 

18698 

9291 

979  1 

1788  B 

—  5 

793.  91038 

87036 

6369*.  84 

3690.  67 

21839. 6 

47°i.  3 

2300.  6 

19064 

9657 

1345  ' 

1789 

-5 

1158. 91038 

874OI 

6734.  84 

4055. 67 

22204.  6 

5066.3 

2665. 6 

I9429 

I0O22 

1710 

1790 

-5 

1523. 91038 

87766 

7099.  84 

3I-56 

327  8 

5431.3 

3030.  6 

19794 

10387 

2075 

1791 

-5 

1888. 91038 

8813I 

211.  38 

396.  56 

692.  8 

3272 

277.5 

20159 

10752 

259 

1792  B 

-5 

2254. 91038 

88497 

577-  38 

762.  56 

1058.  8 

693.2 

643- 5 

20525 

351 

625  i 

1793 

-5 

2619.  91038 

88862 

942.  38 

1127.  56 

1423.  8 

1058. 2 

1008.  5 

36 

716 

990 

1794 

—  5 

2984. 91038 

89227 

1307.38 

1492.  56 

1788.8 

1423.  2 

1373  5 

401 

1081 

1355 

1795 

—  5 

3349-  91038 

89592 

1672.38 

1857.  56 

2153.8 

1788.  2 

1738.5 

766 

I446 

1720 

1796  B 

-5 

3715.  91038 

89958 

2038.  38 

2223. 56 

2519.8 

2154-2 

2104.5 

1 132 

I8l2 

2086 

1797 

-5 

4080.  91038 

90323 

2403. 38 

2588.  56 

2884.  8 

2519.2 

2469.  5 

1497 

2177 

270 

1798 

—  4 

113.32243 

OO688 

2768.  38 

2953-  56 

3249.  8 

2884.  2 

2834- 5 

1862 

2542 

635 

1799 

—  4 

478. 32243 

91053 

3i33-  38 

33i8.  56 

3614.  8 

3249.  2 

81.4 

1 

2227 

2907 

1000 
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XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXII. 

TT+ht. 

Year. 

d. 

d. 



d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

O 

/  // 

134 

991 

M54 

554 

361 

191 1 

9467 

1240 

2173 

210 

173 

3001 

IO 

30  40.  39 

1750 

499 

1356 

1819 

919 

726 

2276 

9832 

1605 

2538 

IOI 

139 

3366 

IO 

31  30. 62 

1751 

865 

1722 

2185 

1285 

1092 

2642 

10198 

1971 

2904 

230 

107 

3732 

IO 

32  20.  98 

1752  B 

1230 

"3 

2550 

1650 

1457 

3007 

10563 

2336 

3269 

121 

73 

4097 

IO 

33  "  22 

1753 

1595 

478 

203 

2015 

146 

3372 

10928 

2701 

3634 

12 

39 

70 

10 

34  1-45 

1754 

i960 

843 

568 

2380 

5" 

3737 

1 1 293 

3066 

3999 

140 

5 

435 

IO 

34  5»- 68 

'755 

2326 

1209 

934 

2746 

877 

4103 

162 

285 

65 

32 

37i 

801 

IO 

35  42.04 

1756  B 

2691 

1574 

1299 

21 

1242 

198 

527 

650 

430 

160 

337 

1 166 

IO 

36  32.  27 

1757 

3056 

1939 

1664 

386 

1607 

563 

892 

1015 

795 

5' 

303 

'531 

IO 

37  22.  50 

1758 

3421 

329 

2029 

751 

295 

928 

1257 

1380 

1 160 

179 

269 

1896 

IO 

38  12.73 

1759 

121 

695 

2395 

1117 

661 

1294 

1623 

1746 

1526 

7i 

236 

2262 

IO 

39  3-io 

1760  B 

486 

1060 

47 

1482 

1026 

1659 

1988 

2111 

1891 

199 

202 

2627 

IO 

39  53-  33 

1761 

851 

'425 

412 

1847 

139l 

2024 

2353 

2476 

2256 

90 

169 

2992 

IO 

40  43.  56 

1762 

1216 

1790 

777 

2212 

79 

2389 

2718 

2841 

2621 

218 

135 

3357 

IO 

4i  33-79 

1763 

1582 

182 

"43 

2578 

445 

2755 

3084 

6O 

2987 

no 

102 

3723 

IO 

42  24.  16 

1764  B 

1947 

547 

1508 

2943 

810 

3120 

3449 

425 

3352 

1 

68 

4088 

IO 

43  14- 39 

1765 

2312 

912 

1873 

219 

"75 

3485 

3814 

790 

3717 

129 

34 

62 

IO 

44  4.62 

1766 

2677 

1277 

2238 

584 

1540 

3850 

4179 

"55 

4082 

20 

0 

427 

IO 

44  54-  85 

1767 

3043 

1643 

2604 

95o 

230 

4216 

4545 

1521 

148 

149 

366 

793 

IO 

45  45- 22 

1768  B 

34o8 

33 

256 

«3i5 

595 

310 

4910 

1886 

513 

40 

332 

1 158 

IO 

46  35-45 

1769 

107 

398 

621 

1680 

960 

675 

5275 

2251 

878 

168 

298 

1523 

IO 

47  25.68 

1770 

472 

763 

986 

2045 

1325 

1040 

5640 

2616 

1243 

59 

265 

1 888 

IO 

48  1591 

1771 

838 

1 1 29 

1352 

241 1 

14 

1406 

6006 

2982 

1609 

188 

232 

2254 

IO 

49   6.  28 

1772  B 

1203 

1494 

1717 

2776 

379 

1771 

6371 

200 

1974 

79 

198 

2619 

IO 

49  56.51 

1773 

1568 

«859 

2082 

5' 

744 

2136 

6736 

565 

2339 

207 

164 

2984 

IO 

50  46.  74 

'774 

1933 

250 

2447 

416 

1 109 

2501 

7101 

93o 

2704 

98 

130 

3349 

IO 

51  36.97 

'775 

2299 

616 

100 

782 

1475 

2867 

7467 

1296 

3070 

227 

97 

3715 

IO 

52  27.34 

1776  B 

2664 

981 

465 

"47 

164 

3232 

7832 

1661 

3435 

118 

63 

4080 

IO 

53  17.57 

1777 

3029 

1346 

830 

15 12 

529 

3597 

8197 

2026 

3800 

9 

29 

53 

IO 

54  7.8o 

1778 

3394 

1711 

"95 

1877 

894 

3962 

8562 

2391 

4165 

"37 

394 

418 

IO 

54  58.  03 

'779 

94 

102 

1 561 

2243 

1260 

58 

8928 

2757 

232 

29 

361 

784 

IO 

55  48.40 

17S0  B 

459 

467 

1926 

2608 

1625 

423 

9293 

3122 

597 

157 

328 

"49 

IO 

56  38.  63 

1781 

824 

832 

2291 

2973 

313 

788 

9658 

340 

962 

48 

294 

15 14 

IO 

57  28.86 

1782 

1 189 

1 197 

2656 

248 

678 

"53 

10023 

705 

1327 

176 

260 

1879 

IO 

58  19.  09 

1783 

1555 

1563 

310 

614 

1044 

1519 

10389 

I07  I 

1693 

68 

227 

2245 

IO 

59   9-  46 

1784  B 

1920 

1928 

675 

979 

1409 

1884 

10754 

1436 

2058 

196 

193 

2610 

IO 

59  59.  69 

1785  ! 

2285 

3i9 

1040 

1344 

97 

2249 

1 1 1 1 9 

I  8OI 

2423 

87 

159 

2975 

II 

0  49.  92 

1786 

2650 

684 

1405 

1709 

462 

2614 

1 1484 

2166 

2788 

215 

125 

3340 

1 1 

1  40.  15 

1787 

3016 

1050 

1771 

2075 

0Z0 

2980 

352 

2532 

3'54 

107 

Q2 

3706 

II 

2  30  51 

1700  X> 

338i 

1415 

2136 

2440 

"93 

3345 

7i7 

2897 

3519 

235 

59 

4071 

II 

3  20.  74 

1789 

81 

1780 

2501 

2805 

1558 

37io 

1082 

"5 

3884 

126 

25 

44 

1 1 

4  10.  98 

I790 

446 

170 

153 

80 

247 

4075 

1447 

480 

4249 

17 

39o 

409 

1 1 

5    1.  21 

1791 

812 

536 

5i9 

446 

613 

170 

1813 

846 

315 

I46 

357 

775 

II 

5  51.57 

1792  B 

1177 

901 

884 

811 

978 

535 

2178 

1211 

680 

37 

323 

1 140 

II 

6  41.  80 

1793 

1542 

1266 

1249 

1 176 

1343 

900 

2543 

1576 

1045 

l65. 

289 

1505 

II 

7  32  03 

1794 

1907 

1631 

1614 

1541 

3i 

1265 

2908 

1941 

1410 

56 

255 

1870 

II 

8  22.  26 

1795 

2273 

23 

1980 

1907 

397 

1631 

3274- 

2307 

1776 

185 

222 

2236 

1 1 

9  12.63 

1796  B 

2638 

388 

2345 

2272 

762 

1996 

3639 

2672 

2141 

76 

188 

2601 

1 1 

10    2. 86 

'797 

3003 

753 

2710 

2637 

1127 

2361 

4004 

3037 

25-6 

204 

154 

2966 

II 

10  53.09 

1798 

3368 

1118 

362 

3002 

1492 

2726 

4369 

255 

2871 

95 

121 

3331 

II 

"  43-  32 

1799 

5122 — VOL  VII,  PART  I  5 


Digitized  by 


66 


TABLES  OF 

Table  I. —  Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0, 


Year. 

m. 

I. 

II 

III. 

IV. 



V. 

VI. 

VII. 

VIII. 

IX. 

X. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1800 

—  4 

843.  32243 

91418 

3498. 38 

3683.  56 

3979- 8 

3614.  2 

446.4 

2592. 

3272 

I365 

1 80 1 

—  4 

1208.  32243 

91783 

3863. 38 

4048.  56 

4344- 8 

3979.  2 

81 1.  4 

2957 

3°37 

1730 

1802 

—  4 

1573.  32243 

92148 

4228. 38 

24.  44 

4709.  8 

4344- 2 

1 1 76.  4 

3322 

4002 

2095 

1803 

-4 

1938.32243 

925»3 

4593-  38 

389-  44 

5074. 8 

4709.  2 

1541.4 

3687 

4367 

279 

1804  B 

-4 

2304.  32243 

92879 

4959- 38 

755-44 

5440.  8 

5075- 2 

1907.  4* 

4053 

4733 

645 

1805 

-  4 

2669.  32243 

93244 

5324. 38 

1 1 20.  44 

5805.  8 

5440.  2 

2272.  4 

4418 

5098 

IOIO 

1806 

—  4 

3034.  32243 

93609 

5609.  38 

1485.44 

0170.  0 

336.  2 

2637.  4 

4783 

5403 

1375 

1807 

—  4 

3399. 32243 

93974 

OO54.  38 

1850.  44 

6535-8 

701.  2 

3002.4 

5148 

5828 

1740 

1808  B 

-  4 

3765.  32243 

94340 

642O.  38 

2216.  44 

6901.  8 

1067.  2 

250.4 

5514 

6194 

2106 

1809 

—  4 

4130.  32243 

94705 

6785.  38 

2581.44 

72OO.  O 

1432.  2 

615.4 

5879 

6559 

291 

1810 

-3 

162.  73448 

95070 

7I50-  38 

2946.  44 

7631.8 

1797.  2 

980.4 

6244 

6924 

050 

181 1 

—  3 

527-  73448 

95435 

20I.  92 

33"-44 

7996.  8 

2162.  2 

1345.4 

6609 

7289 

1021 

1812  B 

—  3 

893. 73448 

95801 

627.  92 

3677-44 

8362.  8 

2528.  2 

1711-4 

6975 

7655 

1387 

1813 

-3 

1258.  73448 

96166 

992.  92 

4042. 44 

8727. 8 

2893. 2 

2076.  4 

7340 

8020 

1752 

1814 

1623.  73448 

9653 1 

I357-92 

18.  33 

9092.  8 

3258. 2 

2441.4 

7705 

8385 

21 17 

181 5 

—  3 

1988. 73448 

9OO9O 

1722.  92 

383-  33 

9457. 8 

3623.  2 

2806.  4 

0070 

8750 

3°i 

1816  B 

—  3 

2354- 73448 

97262 

2088. 92 

749-  33 

9823. 8 

3989.  2 

54-3 

8436 

91 16 

667 

1817 

—  3 

27!9-  73448 

97627 

2453.  92 

"14-  33 

10188.8 

4354- 2 

419.  3 

8801 

9481 

1032 

1818 

—  3 

3084.  73448 

97992 

2818.  92 

1479-  33 

I0553-  8 

4719-2 

784.3 

9166 

9846 

.1397 

1819 

—  3 

3449-  73448 

98357 

3183.  92 

1844.  33 

109 1 8.  8 

5084.  2 

H49-  3 

9531 

I02I I 

1702 

1820  B 

-  3 

3815.73448 

98723 

3549- 92 

2210.  33 

0  0 
1 1 284. 8 

545°-  2 

i5!5-3 

9897 

10577 

2128 

1821 

—  3 

4180.  73448 

99088 

3914.  92 

2575-  33 

1 1049.  0 

346.  1 

1 000. 3 

10262 

175 

312 

1822 

—  2 

213. 14653 

99453 

4279.  92 

2940.  33 

1 2014.  8 

711.  1 

2245.3 

10627 

540 

677 

1823 

—  2 

578. 14653 

99818 

4644.  92 

3305.  33 

12379.8 

1076.  1 

2610.  3 

10992 

905 

1042 

1824  B 

—  2 

944.  14653 

1 001 84 

5010.  92 

3671- 33 

12745.  8 

1442. 1 

2976.  3 

1 1358 

1271 

1408 

1825 

—  2 

1309.  14653 

100549 

5375-92 

4036.  33 

131 10.  8 

1807.  1 

223.  2 

1 1 723 

I636 

1773 

1 020 

—  2 

1674.  14653 

100914 

5740.  92 

12.  22 

13475.8 

2172.  1 

500.  2 

12088 

200I 

2138 

1827 

—  2 

2039. 14653 

101279 

6105. 92 

377.  22 

13840.  8 

2537- 1 

953-  2 

I2453 

2366 

322 

1828  B 

—  2 

2405.  14653 

101645 

6471.92 

743-  22 

14206.  8 

2903.  1 

1319.2 

12819 

2732 

688 

I829 

—  2 

2770.  14653 

102010 

6836.  92 

1 108. 22 

I457I.8 

3268.  1 

I684.  2 

13184 

3097 

i°53 

I83O 

—  2 

3I35-  14653 

102375 

7201.  92 

1473.  22 

14936. 8 

3633-  1 

2049.  2 

13549 

3462 

1418 

I  83  I 

2 

3500.  14653 

102740 

3!3- 46 

1838.  22 

15301- 8 

3998. 1 

24I4.  2 

I39I4 

3827 

1783 

1832  B 

—  2 

3866.  14653 

103 106 

679.  46 

2204. 22 

15667.  8 

4364.  1 

2780.  2 

14280 

4I9> 

2149 

1833 

—  2 

4231.  14653 

10347 1 

1044.  46 

2569.  22 

16032.  8 

4729.  1 

27.  I 

14645 

4558 

333 

1834 

—  1 

263. 55858 

103836 

1409. 46 

2934.  22 

16397. 8 

5094. 1 

392.  I 

15010 

4923 

698 

l83S 

—  1 

020. 55^5^ 

1 0420 1 

1774. 46 

3299.  22 

16762.  8 

5459-  1 

757-  I 

15375 

5  288 

1063 

1836  B 

994-  55858 

104567 

2 1 40. 46 

3605.  22 

17128. 8 

356.  1 

II23.  I 

I574I 

5654 

1429 

1837 

-j 

1359.  55858 

104932 

2505.46 

4O3O.  22 

17493- 8 

721.  1 

I488.  I 

16106 

6019 

1794 

1838 

1751  ccScX 

2S70  46 

6.  II 

17858.  8 

1086. 1 

I  O47  I 

6?8i 
u3°4 

2159 

1839 

2089.  55858 

105662 

3235-46 

371.  II 

18223!  8 

1451.  1 

2218. 1 

I6836 

6749 

344 

1840  B 

2455-  55858 

106028 

3601.  46 

737-  II 

18589.8 

1817. 1 

2584. 1 

17202 

7115 

710 

1841 

2820.55858 

106393 

3966. 46 

1 102.  II 

18954.  8 

2182.  1 

2949.  1 

17567 

7480 

1075 

1842 

3185.55S58 

106758 

4331.46 

I467.  II 

19319-8 

2547. 1 

196.  1 

17932 

7845 

1440 

1843 

3550.  55858 

107123 

4696.  46 

1832.  II 

19684.  8 

2912.  1 

561.  I 

18297 

8210 

1805 

1844  B 

3916.55858 

107489 

5062.  46 

2198.  I  I 

20050.  8 

3278.  1 

927.  1 

I8663 

8576 

2171 

1845 

—  1 

4281.55858 

107854 

5427.  46 

2563.  II 

20415.  8 

3643-  1 

1292.  1 

I0028 

8941 

355 

1846 

0 

313.  97063 

108219 

5792.46 

2928.  II 

20780.  8 

4008.  1 

1657. 1 

19393 

9306 

720 

1847 

0 

678. 97063 

108584 

6157.46 

3293.  I  I 

21 145. 8 

4373-  1 

2022.  1 

19758 

9671 

108 «» 

1848  B 

0 

1044.  97063 

108950 

6523.  46 

3659.  I  I 

215 1 1 . 8 

4739-  1 

2388.  1 

20124 

10037 

145  i 

1849 

0 

1409.  97063 

109315 

6888. 46 

4024.  I  I 

21876.8 

5104.  1 

2753- 1 

20489 

10402 

1816 
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V  T 
XI. 

VTT 

All. 

VTTT 
XIII. 

XIV. 

XV. 

XVI. 

V"\7TT 

XV  11. 

VATT  TT 
X  VIII. 

V  T  V 

XIX. 

XX. 

XXI. 

WTI 

XXII. 

"It  -f-  tit. 

■  ear. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

O                 /  // 



67 

1483 

727 

277 

181 

3091 

4734 

620 

3236 

223 

87 

3696 

II    12  33.  55 

1800 

432 

1848 

1092 

642 

546 

3456 

5099 

985 

3601 

114 

53 

4061 

II   13  2378 

1 801 

797 

238 

H57 

1007 

911 

3821 

5464 

i35o 

3966 

5 

19 

35 

11    I4  I4.OI 

1802 

1 162 

603 

1822 

1372 

1276 

41S6 

5829 

!7*5 

31 

133 

384 

400 

1 1  1 5   4.  24 

1803 

1 C28 

969 

2188 

1738 

1642 

281 

6195 

2081 

397 

25 

jj 

766 

11  15  54. 61 

1804  B 

1893 

1334 

2553 

2103 

33° 

646 

6560 

2446 

762 

153 

317 

1  '31 

1 1  16  44.  84 

1805 

2258 

1699 

206 

2468 

695 

IOI  1 

6925 

28l  I 

1127 

44 

283 

1496 

11  17  35- 07 

1806 

2623 

90 

571 

2833 

1060 

1376 

7290 

29 

1492 

172 

249 

1861 

11  18  25.  30 

1807 

2989 

456 

937 

109 

1426 

1742 

7656 

395 

1858 

64 

216 

2227 

11  19  15. 67 

1808  B 

3354 

821 

1302 

474 

114 

2107 

8021 

760 

2223 

192 

183 

2592 

1 1  20   5.  90 

1809 

53 

1 186 

1667 

839 

479 

2472 

8386 

1 125 

2588 

83 

149 

2957 

11  20  56. 13 

1810 

418 

1551 

2032 

1204 

844 

2837 

8751 

1490  ' 

2953 

212 

115 

3322 

11  21  46.36 

1S1 1 

784 

1917 

2398 

1570 

1210 

3203 

9117 

1856 

3319 

104 

82 

3688 

1 1  22  36.  73 

1812  B 

1 149 

307 

50 

1935 

1575 

3568 

94S2 

2221 

3684 

232 

48 

4053 

1 1  23  26.  96 

1813 

1514 

672 

415 

2300 

264 

3933 

9847 

2586 

4049 

123 

14 

26 

11  24  17. 19 

1814 

1870 

1037 

780 

2665 

629 

28 

1 0212 

2QCI 

115 

14 

17Q 
0/  y 

3QI 

1 1  25    7. 42 

1S15 

2245 

1403 

1 146 

3031 

995 

394 

10578 

170 

481 

143 

346 

757 

11  25  57.79 

1816B 

1  2610 

1768 

1511 

306 

1360 

759 

10943 

535 

846 

34 

312 

1 1 22 

1 1  26  48. 02 

1817 

2975 

1 59 

1876 

671 

48 

1 124 

1 1 308 

900 

121 1 

162 

279 

1487 

11  27  38.  25 

1818 

1  334° 

524 

2241 

1036 

413 

1489 

175 

1265 

1576 

53 

245 

1852 

11  28  28.48 

1819 

!  40 

890 

2607 

1402 

779 

1855 

541 

1631 

1042 

182 

212 

2218 

11  29  18.85 

1820  B 

|  405 

1255 

259 

1767 

1144 

2220 

906 

1996 

2l°7 

73 

178 

2583 

11  30  9.08 

1821 

770 

1620 

624 

2132 

1509 

2585 

1 27 1 

2361 

2672 

201 

144 

2948 

11  30  59-31 

1822 

1 1  zc 

10 

989 

2497 

198 

2950 

1636 

2726 

3037 

92 

1 IO 

33  '3 

1 1  31  49.  54 

1823 

I  COI 

1      *  J 

276 
01 

2863 

564 

Hi6 

2002 

3092 

3403 

221 

77 

3679 

1 1  32  39.  91 

1824  B 

1  1866 

74 1 

1720 

139 

929 

3681 

2367 

310 

3768 

112 

43 

4044 

11  33  30. 14 

1825 

•2231 

1 106 

2085 

504 

1294 

4046 

2732 

675 

4133 

3 

9 

17 

11  34  20.37 

1S26 

2596 

1471 

245° 

869 

1659 

140 

3097 

1040 

198 

131 

374 

382  ' 

11  35  10.60 

1827 

2962 

1837 

103 

I235 

348 

506 

3463 

1406 

564 

23 

342 

748 

1 1  36   0.  97 

1828  B 

3327 

228 

468 

1600 

713 

871 

3828 

1771 

929 

151 

308 

1 113 

11  36  5 1 .  20 

1829 

27 

jyj 

833 

1965 

1078 

1236 

4193 

2136 

1294 

42 

274 

1478 

11  37  41. 43 

1830  - 

392 

958 

1 198 

2330 

1443 

1601 

4558 

2501 

1659 

170 

240 

1843 

11  38  31-66 

1831 

758 

1324 

1564 

2696 

132 

1967 

4924 

2867 

2025 

62 

207 

2209 

1 1  39  22.  02 

1832  B 

I  12^ 

1689 

1929 

3061 

497 

2332 

5289 

85 

2390 

190 

173 

2574 

11  40  12.  25 

1833 

I488 

79 

2294 

336 

862 

2697 

5654 

450 

2755 

81 

139 

2939 

1 1  41    2.  48 

1834 

1  i8«n 

JO 

444 

2659 

701 

1227 

3062 

6019 

815 

3120 

209 

105 

33°4 

11  41  52.  71 

1835 

I  2219 

810 

313 

1067 

1593 

3428 

6385 

1181 

3486 

100 

72 

3670 

11  42  43.08 

1836  B 

!  2584 

1175 

678 

1432 

282 

3793 

6750 

1546 

3851 

228 

39 

4035 

11  43  33.31 

1837 

|  2949 

1540 

I043 

1797 

647 

4158 

7115 

191 1 

4216 

119 

5 

9 

11  44  23.54 

1838 

33H 

1905 

1408 

2162 

1012 

253 

748o 

2276 

282 

10 

37o 

374 

11  45  13.77 

1839 

1  '4 

297 

1774 

2528 

1378 

619 

7846 

2642 

648 

139 

337 

740 

1 1  46   4- 14 

1840  B 

379 

662 

2139 

2893 

66 

984 

8211 

3007 

1013 

30 

303 

1 105 

11  46  54.37 

1841 

744 

1027 

2504 

168 

43 1 

1349 

8576 

225 

1378 

158 

269 

1470 

1 1  47  44.  60 

1842 

1 109 

1392 

r56 

533 

796 

1714 

8941 

590 

1743 

49 

235 

1835 

11  48  3483 

1843 

1475 

1758 

522 

899 

1 162 

2080 

9307 

956 

2109 

178 

202 

2201 

11  49  25.  20 

1844  B 

1840 

148 

887 

1264 

1527 

2445 

9672 

1321 

2474 

69 

168 

2566 

11  50  15- 43 

1845 

2205 

513 

1252 

1629 

216 

2810 

10037 

1686 

2839 

197 

135 

2931 

11  51  5.66 

1846 

2570 

878 

1617 

1994 

58i 

3175 

10402 

2051 

3204 

88 

IOI 

3296 

11  51  55.89 

1847 

2936 

1244 

1983 

2360 

947 

3541 

10768 

2417 

3570 

217 

68 

3662 

11  52  46.  26 

1848  B 

330I 

1609 

2348 

2725 

1312 

3906 

"133 

2782 

3935 

109 

34 

4027 

11  53  36.49 

1849 
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Table  I. —  Values 


TABLES  OF 

of  the  Arguments  for  the 


Greenwich  mean  noon  of  Jan.  0 


Year 

m. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

(1. 

d. 

1850 

O 

1774.  97063 

109680 

0.  00 

0.  00 

0.  0 

0.  0 

0. 0 

0 

0 

0 

1851 

O 

2139.  97063 

1 10045 

365.00 

365.00 

365- 0 

365-0 

365- 0 

365 

365 

365 

1852  B 

O 

2505.  97063 

110411 

731.  00 

731.  00 

731-  0 

7310 

731.  0 

731 

731 

731 

1853 

0 

2870.  97063 

1 10776 

1096. 00 

1096. 00 

1096. 0 

1096.  0 

1096.  0 

IO96 

1096 

1096 

1854 

O 

3235.  97063 

1 1 1 141 

1461. 00 

1461. 00 

1461.  0 

1461.  0 

1461.  0 

1461 

1461 

1461 

1855 

O 

3600.  97063 

1 1 1506 

1826.  00 

1 826.  00 

1826. 0 

1826.  0 

1826.  0 

1826 

1826 

1826 

1856  B 

O 

3966.  97063 

1 1 1872 

2192.  00 

2192. 00 

2192.  0 

2192.  0 

2192.  0 

2192 

2192 

1 1 

1857 

O 

4331.  97063 

1 12237 

2557.  00 

2557.  00 

2557.0 

2557.  0 

2557.  0 

2557 

2557 

376 

1858 

364.  38268 

1 1 2602 

2922.  00 

2922.  00 

2922.  0 

2922. 0 

2922.  0 

2922 

2922 

741 

1859 

1 

729.  38268 

1 12967 

3287.00 

3287.  00 

3287.0 

3287.  0 

168.  9 

3287 

3287 

1 106 

1860B 

1 

1095.  38268 

1 13333 

3653-00 

3653-  00 

3653-  0 

3653-  0 

534-9 

3653 

3653 

1472 

1861 

1460.  38268 

1 1 3698 

4018.  00 

4018.  00 

.  4018. 0 

4018.  0 

899.9 

4018 

4018 

1837 

1862 

\ 

1825.  38268 

1 14063 

4383.  00 

438^.  00 

4383. 0 

4383. 0 

1264. 9 

4383 

4383 

21 

1863 

I 

2190.  38268 

1 14428 

4748. 00 

358.  89 

4748.0 

4748. 0 

1629. 9 

4748 

4748 

386 

1864  B 

1 

2556. 3826S 

1 14794 

5 1 14.  00 

724. 89 

5114.0 

5114.0 

1995-9 

5114 

5"4 

752 

186$ 

1 

2921.  38268 

HSI59 

5479-  00 

1089.  89 

5479- 0 

9.9 

2360.  9 

5479 

5479 

1117 

1866 

J 

3286. 38268 

1 15524 

5844.  00 

1454.89 

5844  0 

374-9 

2725.9 

5844 

5844 

1482 

1867 

3651.  38268 

1 15889 

6209.  00 

1819.  89 

6209.  0 

739.  9 

3090.  9 

6209 

6209 

1847 

1868  B 

I 

4ci7. 38268 

116255 

6575.00 

2185.89 

6575-o 

1105.9 

338.9 

6575 

6575 

33 

1869 

2 

49-  79473 

1 16620 

6940.  00 

2550.  89 

6940.  0 

1470. 9 

703.9 

6940 

6940 

398 

1870 

2 

414.  79473 

1 16985 

5i-  54 

2915.89 

73o5- 0 

1835- 9 

1068.  9 

7305 

7305 

763 

1871 

2 

779-  79473 

"7350 

416.54 

3280. 89 

7670.  0 

2200.  9 

1433-  9 

7670 

7670 

1128 

1872  B 

2 

1 145.  79473 

117716 

782. 54 

3646.  89 

8036. 0 

2566.  9 

1799.  9 

8036 

8036 

1494 

1873 

2 

1510-  79473 

118081 

1 147.  54 

401 1.  89 

8401.  0 

2931- 9 

2164.  9 

8401 

8401 

1859 

1874 

2 

1875-  79473 

1 18446 

1512.  54 

4376. 89 

8766. 0 

3296. 9 

2529.9 

8766 

8766 

43 

1875 

2 

2240.  79473 

1 1 881 1 

1877-  54 

352.  78 

9131.0 

3661.9 

2894.  9 

9131 

9131 

408 

1876  B 

2 

2606. 79473 

119177 

2243. 54 

718.  78 

9497.  0 

4027.  9 

142.  8 

9497 

9497 

774 

1877 

2 

2971.  79473 

119542 

2608. 54 

1083.  78 

9862.  0 

4392.  9 

507.8 

9862 

9862 

1 139 

1878 

2 

3336. 79473 

119907 

2973-  54 

1448.  78 

10227. 0 

4757-  9 

872.8 

10227 

10227 

1504 

1879 

2 

3701.79473 

120272 

3338.  54 

1813.  78 

10592. 0 

5122.9 

1237.8 

10592 

10592 

1869 

1880  B 

2 

4067.  79473 

120638 

3704. 54 

2179.  78 

10958. 0 

19.9 

1603.  8 

10958 

191 

54 

1S81 

3 

100.  20678 

121003 

4069. 54 

2544.  78 

1 1323. 0 

384.9 

1968.  8 

"323 

556 

419 

1882 

3  . 

465.  20678 

121368 

4434. 54 

2909.  78 

1 1688.0 

749.  9 

2333.  8 

1 1 688 

921 

784 

1883 

3 

830. 20678 

I2I733 

4799-  54 

3274- 78 

12053.0 

11 14.  9 

2698.  8 

12053 

1286 

1 149 

1884B 

3 

1 196.  20678 

122099 

5165.54 

3640.  78 

12419. 0 

1480.  9 

3064.  8 

12419 

1652 

1515 

1885 

3 

1561.  20678 

122464 

553o- 54 

4005.  78 

12784. 0 

1845. 9 

3"-7 

12784 

2017 

1880 

1886 

3 

1926.  20678 

122829 

5895- 54 

4370.  78 

13149.0 

2210.  9 

676.7 

I3I49 

2382 

64 

1887 

3 

2291.  20678 

123194 

6260.  54 

346.  67 

i35i4.o 

2575  9 

1041.7 

135M 

2747 

429 

J  OOO  13 

3 

123560 

6626.  54 

712. 67 

1 300O.  U 

2941.  9 

1407.  7 

1  JOoU 

3113 

795 

I889 

3 

3022.  20678 

123925 

6991.54 

1077.  67 

14245.  O 

33o6. 9 

1772.7 

14245 

3478 

1 160 

I89O 

3 

3387. 20678 

124290 

103.  08 

1442.  67 

I46IO.  O 

3671-9 

2137- 7 

I46IO 

3843 

1525 

I89I 

3 

3752. 20678 

124655 

468. 08 

1807.  67 

I4975.0 

4036.  9 

2502.  7 

14975 

4208 

1890 

1892  B 

3 

41  18.  20678 

I 25021 

834.  08 

2173.67 

I534I.O 

4402.9 

2868.  7 

15341 

4574 

75 

1893 

4 

I50.  61883 

125386 

1 199. 08 

2538. 67 

I5706.0 

4767.9 

115.  6 

I5706 

4939 

440 

1894  - 

4 

515.61883 

125751 

1564.  08 

2903.  67 

1607I.  O 

5132.9 

480.6 

I607I 

53P4 

805 

1895 

4 

880.61883 

126116 

1929. 08 

3268.  67 

16436.  O 

28.8 

845.6 

I6436 

5669 

1170 

1896  B 

4 

1246.  61883 

126482 

2295.08 

3634.  67 

I6802.  O 

394-8 

121 1.  6 

I6802 

6035 

1536 

1897 

4 

l6ll.  61883 

126847 

2660.  08 

3999-  67 

I7167. O 

759-8 

1576.6 

17167 

6400 

1901 

1898 

4 

1976.  61883 

127212 

3025.  08 

4364.  67 

I7532.0 

1 124.  8 

1941.  6 

17532 

6765 

86 

1899 

4 

2341.  61883 

127577 

3390.  08 

1 

340.  56 

I7897.O 

1489.  8 

2306. 6 

17897 

7130 

45i 
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XI. 

XII. 

XIII. 

XIV 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXII. 

7T  -f-  kt. 

Year. 

(1. 

d. 

(1. 

d. 

d. 

d. 

d. 

• 

d. 

d. 

d. 

d. 

d. 

O      /  // 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

II    54  26.72 

1850 

365 

365 

365 

365 

365 

365 

365 

365 

365 

128 

365 

365 

11  55  16.95 

1851 

731 

731 

73 1 

731 

731 

731 

731 

731 

731 

20 

332 

731 

1 1  56   7.  32 

t  fir  0  13 
I052  D 

1096 

1096 

1096 

1096 

1096 

1096 

1096 

1096 

1096 

148 

298 

1096 

"  56  57-55 

1853 

146 1 

1461 

1461 

146 1 

1461 

1461 

1461 

1461 

1461 

39 

264 

1461 

11  57  47.78 

I854 

1826 

1826 

1826 

1826 

149. 

1826 

1826 

1826 

1826 

167 

230 

1S26 

11  58  38.01 

'855 

2192 

218 

2192 

2192 

5»5 

2192 

2192 

2192 

2192 

59 

198 

2192 

11  59  28.38 

1856  B 

2557 

583 

2557 

2557 

OOO 

2557 

2557 

2557 

2557 

107 

164 

2557 

1557 

2922 

948 

209 

2922 

1245 

2922 

2922 

2922 

2922 

78 

130 

2922 

12    1  8.84 

1858 

3287 

13*3 

574 

197 

l6lO 

3287 

3287 

140 

3287 

206 

96 

3287 

12    1  59.07 

1859 

3653 

1679 

940 

563 

3OO 

3653 

3653 

506 

3653 

98 

63 

3653 

12    2  49.44 

1860B 

352 

69 

1305 

928 

665 

4018 

4018 

871 

4018 

226 

29 

4018 

12    3  39- 67 

1861 

7*7 

434 

1670 

,293 

103^ 

112 

4353 

1236 

53 

117 

394 

4353 

1  OOz 

1082 

799 

2035 

1658 

1395 

477 

4748 

1601 

448 

8 

360 

356 

12  5  20. 13 

1863 

1448 

1 165 

2401 

2024 

84 

843 

5114 

1967 

814 

137 

327 

722 

12    6  10. 49 

1864  B 

1813 

'530 

54 

2389 

449 

1208 

5479 

2332 

1179 

28 

294 

1087 

12    7  0.72 

1865 

2178 

1895 

419 

2754 

814 

1573 

5844 

2697 

1544 

156 

260 

1452 

12    7  50.  96 

1866 

2543 

ZOO 

754 

29 

11 79 

*935 

6209 

3062 

1909 

47 

226 

IOI/ 

12    8  41*19 

1 0O7 

2909 

652 

I  I50 

395 

1545 

2304 

6575 

281 

2275 

176 

193 

2183 

12   9  3*.  55 

1868  B 

3274 

1017 

1515 

760 

234 

2669 

6940 

646 

2640 

67 

159 

2548 

12  10  21.  78 

1869 

3639 

1382 

I880 

1 1 25 

599 

3034 

7305 

IOI  1 

3°°5 

195 

125 

2913 

12  11  12.01 

1970 

338 

1747 

2245 

1490 

964 

•  3399 

7670 

1376 

337o 

86 

91 

3278 

12  12    2.  24 

1871 

704 

26l  I 

1 050 

!33° 

3765 

OO3O 

1 742 

3736 

215 

55 

3644 

12  12  52.61 

IOJ2  JL> 

1069 

503 

26? 

2221 

18 

4130 

84OI 

2107 

4101 

106 

24 

4009 

12  13  42.84 

1873 

M34 

868 

628 

2586 

383 

225 

8766 

2472 

167 

234 

389 

4374 

12  14  33.07 

1874 

1799 

1233 

993 

295I 

748 

590 

9131 

2837 

532 

125 

356 

348 

12  15  23.30 

1875 

2165 

1599 

1359 

227 

1 1 14 

956 

9497 

56 

898 

17 

323 

714 

12  16  13.67 

1876  B 

253° 

1964 

1724 

592 

*479 

1321 

90OZ 

421 

1263 

'45 

209 

1079 

12  17    3. 90 

1577 

2895 

355 

2089 

957 

167 

1686 

10227 

786 

1628 

36 

255 

1444 

12  17  54.  13 

I878 

3260 

720 

2454 

1322 

532 

2051 

10592 

1151 

'993 

164 

221 

1809 

12  18  44.36 

I879 

3626 

1086 

107 

1688 

898 

2417 

IO95S 

1517 

2359 

56 

188 

2175 

12  19  34-73 

ISSOB 

326 

145 1 

472 

2053 

1263 

2782 

I  1323 

1882 

2724 

184 

154 

2540 

1 2  20  24.  96 

l88l 

691 

IOIO 

837 

241  O 

I  D/o 

3*47 

I  9O 

2247 

3059 

75 

1 20 

2905 

12   21  13.19 

Io02 

1056 

206 

1202 

2783 

317 

3512 

555 

2612 

3454 

203 

86 

3270 

12  22     5.  42 

I883 

1422 

572 

1568 

6O 

6S3 

3878 

921 

2978 

3820 

95 

54 

3636 

12  22  55.79 

1884  B 

1787 

937 

1933 

425 

IO48 

4243 

1286 

196 

4185 

223 

20 

4001 

1 2  23  46.  02 

1885 

2152 

1302 

2298 

790 

1413 

337 

1651 

561 

250 

114 

385 

4366 

12  24  36.  25 

1886 

2517 

1667 

2663 

"55 

IOI 

702 

2016 

920 

615 

5 

35i 

339 

12  25  26.48 

1887 

2883 

59 

3i6 

1521 

467 

1068 

2382 

1292 

981 

134 

3i8 

705 

12  26  l6.  85 

1888  B 

3248 

424 

681 

1886 

832 

H33 

2747 

1657 

1346 

25 

284 

1070 

12  27     7.  08 

1889 

3613 

789 

1046 

2251 

1197 

1798 

3112 

2022 

1711 

154 

250 

M35 

12  27  57.3I 

1890 

312 

"54 

1411 

26l6 

I562 

2163 

3477 

2387 

2076 

45 

216 

t  1800 

12  28  47.54 

1891 

678 

1520 

1777 

2982 

252 

2529 

3843 

2753 

2442 

174 

183 

2166 

12  29  37.9I 

1892  B 

1043 

1885 

2142 

257 

617 

2894 

4208 

3Il8 

2807 

65 

150 

2531 

12  30  28.  14 

1893 

1408 

275 

2507 

622 

982 

3259 

4573 

336 

3172 

193 

116 

2896 

12  31    18.  37 

.  1894 

1773 

640 

160 

987 

1347 

3624 

4938 

70I 

3537 

84 

82 

3261 

12  32   8.  60 

1895 

2139 

1006 

526 

1353 

36 

3990 

5304 

IO67 

3903 

213 

49 

3627 

12  32  58.97 

1896  B 

2504 

1371 

891 

I7I8 

40I 

85 

5669 

1432 

4268 

104 

>5 

3992 

12  33  49.  20 

1897 

2869 

1736 

1256 

2083 

766 

45° 

6034 

"797 

334 

232 

380 

4357 

12  34  39-43 

1898 

3234 

127 

1621 

2448 

"31 

8i5 

6399 

2162 

699 

123 

346 

33o 

12  35  29.  66 

1899 
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Table  I.— 


TABLES  OF 

Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0 


Year. 

m. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1900 

4 

2706.61883 

127942 

3755-08 

705.  56 

18262.0 

1854. 8 

2671.  6 

18262 

7495 

816 

4 

iot  1  ft  188  "2 
0   /  0 

1 28107 

a  i  on  oJ? 

1070  c6 

18627. 0 

2219. 8 

1016  6 

18627 

7860 

1181 

1902 

4 

3436.  61883 

128672 

4485.  08 

H35-  56 

18992.0 

2584. 8 

283.6 

18992 

8225 

1546 

1903 

4 

380I.  61883 

129037 

4850.  08 

1800.  56 

I9357.0 

2949. 8 

648.6 

19357 

8590 

1911 

1904  B 

4 

4167.  61883 

129403 

5216.  08 

2166.  56 

19723.0 

33I5- 8 

1014.  6 

19723 

8956 

96 

1905 

5 

200.  O3087 

129768 

5581.08 

253156 

20088. 0 

3680.8 

1379- 6 

20088 

9321 

461 

1906 

5 

5°5«  °3007 

1 ?ni i i 

cnAfi  nR 

2806  c6 

aoaC  8 
4*J4  j'  0 

1 *JAA.  6 
1  /44"  u 

20/1C  7 

*v43  J 

9686 

826 

1907 

5 

930.  03087 

130498 

631 1. 08 

3261.56 

208l8.0 

4410.  8 

2109.  6 

208l8 

1005 1 

1191 

1908  B 

5 

1296.03087 

I30864 

6677. 08 

3627. 56 

21 184. O 

4776.8 

2475. 6 

330 

10417 

1557 

1909 

5 

1 66 1. 03087 

I3I229 

7042.  08 

3992.  56 

2I549-0 

5I4I.8 

2840. 6 

695 

15 

1922 

1910 

5 

2026.  03087 

I3I594 

153. 62 

4357-  56 

219I4.  O 

37-8 

87.5 

IOuO 

380 

106 

1911 

£ 

D 

1 i  mCo 

518.  62 

111  AA 

55i'  44 

IT  2 

402.  8 

4>^'  j 

*40 

74  c 

471 
4/  1 

1912  B 

5 

2757.  03087 

132325 

884. 62 

699.  44 

403.2 

768!  8 

8l8.5 

1791 

IIII 

837 

1913 

5 

3122.  03087 

132690 

1249.  62 

1064.  44 

768.2 

1 133.  8 

i 183. 5 

2156 

1476 

I202 

1914 

5 

3487.  O3087 

133055 

1614.  62 

I429.  44 

1 133.  2 

1498.  8 

1548.  5 

2521 

1841 

I567 

1915 

5 

3852.  O3087 

133420 

1979.  62 

1794.44 

I498.  2 

1863.  8 

1913-5 

2886 

2206 

1932 

1916  B 

5 

1 17786 

2345  •  62 

1 1  f\C*   A  A 

1864.  2 

2229. 8 

2270  C 

22C  2 

2C72 

117 
1 1  / 

1917 

6 

250.  44292 

I34I5I 

2710. 62 

2525- 44 

2229.  2 

2594. 8 

2644. 5 

3617 

2937 

482 

1918 

6 

615. 44292 

1345 16 

3075. 62 

2890.  44 

2594. 2 

2959.  8 

3009.5 

3982 

3302 

847 

1919 

6 

980.  44292 

134881 

3440. 62 

3255.44 

2959. 2 

3324. 8 

256.4 

4347 

3667 

1212 

1920  B 

6 

I346.  44292 

135247 

3806. 62 

3621.44 

3325. 2 

3690.8 

622.  4 

4713 

4033 

1578 

192 1 

f  7  1  I    A  A  20? 
1/11. 

1 1 c6i 2 
*  3!>01* 

4171.  62 

2086    A  A 

3900.  44 

ifiCiO  2 

o87  A 

y°/.  4 

C078 

A  I08 

f  C\A  1 

1922 

6 

2076.  44292 

135977 

4536. 62 

4351-44 

4055-  2 

4420.  8 

1352.4 

5443 

4763 

127 

1923 

6 

2441.  44292 

136342 

4901.  62 

327. 33 

4420.  2 

4785. 8 

1717.4 

5808 

5128 

492 

1924  B 

6 

2807.  44292 

136708 

5267.  62 

693- 33 

4786. 2 

5151.8 

2083. 4 

6174 

5494 

858 

j925 

6 

3172.44292 

137073 

5632.  62 

1058. 33 

5I5L2 

47-7 

2448. 4 

6539 

5859 

1223 

5 

1  C  11    A  A 

35i7«  44^9* 

I  11 A  iR 

5997.  O-! 

I423-  33 

c  c  1 6  2 

A  I  2  7 

2J?f  2  A 

6224 

1588 

1927 

6 

3902.  44292 

I37803 

6362.  62 

1788.  33 

5881.2 

777.7 

60.3 

7269 

6589 

1953 

1928  B 

6 

4268.  44292 

138169 

6728.62 

2154.  33 

6247.  2 

1 143- 7 

426.3 

7635 

6955 

139 

1929 

7 

300.  85497 

138534 

7093.  62 

2519-  33 

6612. 2 

1508.  7 

791-3 

8000 

7320 

504 

1930 

7 

665.  85497 

138899 

205.  l6 

2884.33 

6977.  2 

1873- 7 

1 156.  3 

8365 

7685 

869 

luju.  05 4y/ 

^7<J.  ID 

19AC\  11 

71>I2  2 

22?X  7 

I  C2  f  1 

8720 

8050 

I  2  7A 

1  *  .54 

1932  B 

I396. 85497 

139630 

936.  16 

361533 

7708.  2 

2604. 7 

1887.  3 

9096 

8416 

1600 

1933 

1761.85497 

139995 

I30I. 16 

3980. 33 

8073.2 

2969. 7 

2252.  3 

946i 

8781 

I965 

1934 

7 

2126.  85497 

140360 

1666. 16 

4345-  33 

8438.  2 

3334- 7 

2617.3 

9826 

9146 

I49 

1935 

249L  85497 

140725 

203I. l6 

321. 22 

8803.2 

3699.  7 

2982.  3 

10191 

9511 

514 

1936  B 

7 

2857.85497 

141091 

2397.  16 

687.  22 

9169.  2 

4065. 7 

230.3 

10557 

9877 

880 

'937 

3222. 85497 

141456 

2762.  l6 

1052.  22 

9534. 2 

443°.  7 

595-3 

10922 

10242 

1245 

1938 

3587.  85497 

141821 

3127. l6 

1417.  22 

9899.  2 

4795-7 

960.3 

1 1287 

10607 

l6lO 

1939 

3952.  85497 

142186 

3492.  16 

1782.  22 

IO264.  2 

5160.7 

1325-  3 

11652 

205 

1975 

1940  B 

7 

4318. 85497 

142552 

3858.  16 

2148. 22 

IO63O.  2 

57-7 

1691.3 

12018 

571 

160 

1941 

8 

351. 26702 

142917 

4223. l6 

2513- 22 

IO995.  2 

422.7 

2056.  3 

12383 

936 

525 

1942 

8 

716.  26702 

143282 

4588. 16 

2878.  22 

1 1360.  2 

787.7 

2421.  3 

12748 

1301 

890 

1943 

8 

1 08 1.  26702 

143647 

4953-  16 

3243.  22 

II725. 2 

1152.  7 

2786.  3 

i3"3 

1666 

1255 

1944  B 

8 

I447. 26702 

144013 

5319.  16 

3609.  22 

1 209I.  2 

1518.7 

34-2 

13479 

2032 

I62I 

1945 

8 
8 

l8l 2.  26702 

144378 

5684. 16 

3974. 22 

I2456. 2 

1883.  7 

399-2 

13844 

2397 

I986 

1946 

2177. 26702 

144743 

6049.  J6 

4339-  22 

I 282 I. 2 

2248.  7 

764.2 

14209 

2762 

170 

1947 

8 

2542.  26702 

145 108 

6414.  16 

315. 11 

I3I86.2 

2613.7 

1 129.  2 

H574 

3127 

535 

1948  B 

8 

2908.  26702 

145474 

6780.  16 

681.  11 

13552.2 

3079. 7 

1495.2 

14940 

3493 

901 

1949 

8 

3273. 26702 

145839 

7145.  16 

1046.  11 

I39I7.2 

3444-7 

1860.2 

15305 

3858 

1266 
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XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXII. 

Year. 

d. 

d. 

d. 

d. 

d. 

d. 

A 
u. 

A 
U. 

A 
U. 

A 

A 
Q. 

A 

a. 

0 

// 

3599 

492 

I90O 

2013 

1496 

v  t  Qr\ 

4 IOO 

0704 

2527 

IO64 

312 

695 

12 

36 

19.89 

1900 

298 

857 

2351 

88 

184 

'545 

7129 

2892 

1429 

142 

278 

1060 

12 

37 

10.  12 

1 901 

663 

1222 

3 

453 

549 

I9IO 

7494 

no 

1794 

33 

244 

1425 

12 

38 

0.  35 

1902 

1028 

1507 

818 

914 

2275 

7°59 

475 

2159 

IOI 

211 

1790 

12 

38 

50.  58 

1903 

'394 

'953 

734 

1 184 

1280 

264I 

041 

2525 

53 

175 

2156 

12 

1Q 

oy 

40  oc 

I9O4  -D 

'759 

343 

IO99 

'549 

IO45 

30OO 

1 200 

2O9O 

Iol 

*43 

2521 

12 

40 

31-18 

'905 

2124 

708 

1464 

1914 

334 

3371 

8955 

>57i 

3255 

72 

no 

2886 

12 

41 

21. 41 

1906 

2489 

1073 

1829 

2279 

699 

3736 

9320 

1936 

3620 

200 

76 

3251 

12 

42 

11.  64 

1907 

2555 

'439 

2195 

2645 

1065 

4IO2 

f\fSLf\ 
9O0O 

2302 

3950 

92 

43 

3617 

12 

43 

2.  OO 

I9O0  15 

3220 

1004. 

2560 

3010 

'43° 

1 90 

IOO5  I 

2667 

51 

220 

9 

3952 

12 

41 

C2.  21 

I9O9 

me 

212 

28  c 

118 

5°* 

104 1 6 

- 

3°32 

A \f\ 
410 

III 

374 

4347 

12 

44 

42.  46 

I9IO 

284 

560 

577 

650 

483 

926 

IO78I 

250 

781 

2 

340 

321 

12 

45 

32.  70 

I9II 

650 

926 

943 

1016 

1292 

I  I  147 

616 

1 147 

131 

307 

687 

12 

46 

23.06 

1912  B 

1 29I 

1300 

1351 

1657 

'4 

90I 

1512 

22 

274 

1052 

12 

47 

13-  29 

19l3 

1300 

1656 

'673 

1746 

*579 

2022 

379 

!34° 

i8tt 

1077 

I5° 

240 

1417 

12 

48 

1. 12 

1914 

'745 

Aft 

2038 

268 

23°7 

744 

1711 

2242 

41 

200  * 

I  /02 

12 

48 

S3-  75 

I9I5 

2III 

412 

2404 

2477 

634 

2753 

mo 

2077 

2608 

170 

173 

2I48 

12 

49 

44. 12 

1916B 

2476 

777 

56 

2842 

999 

3118 

1475 

2442 

2973 

61 

139 

2513 

12 

50 

34-  35 

1917 

*>Ra  f 

ZO41 

1 142 

421 

117 

I  t«A 

I3°4 

34^3 

1040 

2OO7 

3330 

109 

105 

,,0.0 
2075 

12 

51 

24.  58 

19*0 

3206 

I5°7 

y  OO 

402 

52 

3548 

2205 

25 

37°3 

OO 

71 

3243 

12 

C2 

14.  81 

1919 

3572 

•  6*. «, 

I573 

1152 

040 

410 

4214 

257 1 

v 

391 

. 

4009 

209 

3s 

3609 

12 

53 

5.18 

I920  i> 

272 

264 

1517 

.1213 

783 

308 

2936 

756 

"34 

IOO 

5 

3974 

12 

53 

55.41 

I92I 

637 

629 

1882 

1578 

1 148 

673 

33oi 

1121 

499 

228 

37o 

4339 

12 

54 

45  - 64 

1922 

1002 

994 

2247 

'943 

I5I3 

iA1o 
IO30 

3000 

I40O 

004 

119 

33° 

312 

12 

55 

35-87 

I923 

1300 

1360 

26l3 

2309 

202 

I404 

4032 

I052 

1230 

1 1 

3°3 

O70 

1 2 

26.  24 

I924B 

!733 

'725 

ZOO 

2074 

5°7 

1709 

4397 

221 7 

I595 

l39 

209 

io43 

12 

57 

16.  47 

1925 

2098 

"5 

631 

3039 

932 

2134 

4762 

2582 

i960 

30 

235 

1408 

12 

58 

6.  70 

I926 

2463 

480 

996 

3H 

1297 

2499 

5127 

2947 

2325 

158 

201 

1773 

12 

58 

56.  93 

I927 

2829 

040 

I362 

OOO 

1003 

2005 

5493 

IOO 

2691 

50 

loo 

2139 

12 

59 

47.30 

I920  13 

3*94 

1 2 1 1 

1727 

IO45 

352 

323° 

5»5° 

531 

3056 

I7« 

*34 

2504 

I  X 

0 

17. 

I929 

3559 

157° 

2092 

717 

3595 

0223 

09O 

3421 

°9 

IOO 

2009 

13 

1 

27.  76 

'93° 

258 

1941 

2457 

1775 

1082 

3960 

6588 

1 2oI 

3786 

197 

67 

3234 

13 

2 

17-99 

193" 

624 

333 

no 

2141 

1448 

56 

6954 

1627 

4152 

89 

34 

360O 

13 

3 

8.  36 

1932  B 

9*>9 

OyO 

475 

2506 

130 

421 

73f9 

1992 

210 

217 

0 

39^5 

13 

3 

58.  59 

'933 

*354 

IO63 

04.U 

2o7 1 

Cat 
50I 

700 

tA8^ 
7054 

2357 

c8-> 

553 

ir\8 

3°5 

433° 

13 

4 

48.  82 

'934 

1719 

I  A*?R 

14^0 

1 205 

140 

OOO 

"51 

0049 

2722 

945 

230 

331 

3°3 

13 

5 

39.o5 

*935 

2085 

1794 

1571 

512 

1232 

1517 

8415 

3088 

1314 

128 

298 

669 

13 

6 

2942 

1936  B 

2450 

I84 

1936 

877 

1597 

1882 

878O 

106 

1670 
/  y 

IQ 
•  y 

264 

1014 

13 

7 

19.  65 

yoi 

2815 

549 

2301 

I242 

286 

2247 

9145 

67I 

2044 

147 

230 

1399 

*3 

8 

9.  88 

1938 

3180 

914 

2666 

1607 

651 

2612 

9510 

IO36 

2409 

38 

196 

1764 

13 

9 

0.  11 

1939 

3546 

1280 

319 

1973 

1017 

2978 

9876 

I402 

2775 

167 

164 

2I30 

13 

9 

50.  47 

I940B 

245 

1645 

684 

2338 

1382 

3343 

I024 1 

I767 

3HO 

58 

130 

2495 

13 

10 

40.71 

I94I 

610 

36 

1049 

2703 

70 

37o8 

IO606 

2132 

3505 

186 

96 

2860 

13 

11 

30.  94 

I942 

975 

401 

1414 

3068 

435 

4073 

IO97I 

2497 

3870 

77 

62 

3225 

13 

12 

21.  17 

1943 

1341 

767 

1780 

345 

801 

168 

"337 

2863 

4236 

206 

29 

359' 

13 

13 

".53 

1944  B 

1706 

1132 

2145 

710 

1 166 

533 

204 

8l 

30I 

97 

394 

3956 

13 

14 

1.76 

1945 

2071 

1497 

2510 

1075 

i53i 

898 

569 

446 

666 

225 

360 

4321 

13 

14 

51-99 

1946 

2436 

1862 

162 

1440 

219 

1263 

934 

8ll 

1031 

116 

326 

295 

13 

15 

42.  22 

1947 

2802 

253 

528 

1806 

585 

1629 

1300 

1177 

1397 

8 

293 

66l 

13 

16 

32.59 

1948  B 

3167 

618 

893 

2171 

950 

1994 

1665 

1542 

1762 

136 

259 

I026 

13 

17 

22.  82 

1949 
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TABLES  OF 


Table  II. — Quantities  which  must  be  added  to  the  Arguments  of  the  Nineteenth  Century  (1801  to 
1900,  inclusive  J  in  order  to  obtain  the  Argument*  of  the  corresponding  years  of  other  centuries. 


III. 



IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

,1 

u. 

a. 

-i 
a. 

 — 

a. 

a 
el. 

,1 

CI. 

(1. 

A 

a. 

21 1 2. 

2494. 

3491- 

2366. 

2259. 

20265 

1007 

79 

2369. 

3906. 

I7775- 

007. 

i3°7- 

1 508 1 

589 1 

171 1 

2627. 

929. 

90  ID. 

4318. 

475- 

9090 

10115 

1 163 

2OO5. 

2341. 

1857. 

2560. 

2702. 

47 '4 

3573 

OI4 

3H2- 

3753- 

l6l4I. 

oOI. 

IoIO. 

20385 

7797 

DO 

3400. 

776. 

8l82. 

45 1 2. 

918. 

15202 

1254 

I698 

3658. 

2188. 

223. 

2753. 

26. 

10018 

5478 

I  149 

39!5- 

3600. 

I45°7- 

995- 

2252. 

4835 

9702 

60I 

4I73- 

023. 

6548. 

47OO. 

I3DO. 

20505 

3*59 

52 

443 

2035. 

2083 I . 

2947. 

4"o. 

'5322 

73°3 

1 005 

4688. 

34*7- 

12873. 

1 189. 

2695. 

10138 

840 

I  I36 

ac\aC\ 
4y4u« 

Aid 

Ant  a 

aRciCI 

1 8m 

/IOCC 

495!) 

5204. 

1882. 

19197. 

3141. 

9II. 

20626 

9288 

39 

5462. 

3295- 

1 1 239. 

1383. 

19. 

15442 

2745 

1671 

5719- 

318. 

3280. 

5093- 

2245. 

10259 

6969 

1 123 

5977- 

I730- 

17563. 

3335- 

1353- 

5075 

426 

574 

6235. 

3142. 

9605. 

1577- 

461. 

20746 

4650 

25 

6492.  37 

I64.  78 

1646.  0 

5287.  2 

2687. 6 

15562 

8874 

1658 

6482.  37 

154.  78 

1636. 0 

5277.  2 

2677.  6 

15552 

8864 

1648 

674O.  07 

I566.89 

15919.2 

3518.8 

1785.8 

10369 

2321 

1099 

6996. 76 

2978.00 

7959.  6 

1759.4 

892.9 

5184 

6544 

55o 

256.  70 

141 I. II 

I4282.  2 

3709.7 

2225. 2 

15670 

4223 

1631 

5M39 

2823.  22 

6323. 6 

I95I. 3 

I333;3 

10486 

8447 

1083 

77I.O9 

4234.  33 

20605. 8 

191.  9 

440.4 

5302 

I903 

533 

IO27.  79 

1256.  33 

I2646. 2 

3901.5 

2665. 6 

117 

6126 

2164 

Year. 

VI. 

I. 

d. 

—  200  J 

—  169 

1719.  364 

—  100 

-161 

3583.  660 

0 

—  152 

1 1 15. 369 

100 

-144 

2979.  665 

200 

-135 

5i»-373 

3°o 

— 127 

2375-  °7o 

400 

—  119 

4239. 966 

500 

—  no 

1771.675 

600 

— 102 

3635-  971 

700 

—  93 

1 167.  679 

800 

-  85 

3031.976 

900 

-  76 

563.  684 

1000 

-  68 

2427.  981 

1 100 

—  60 

4292.  277 

1200 

—  5i 

1823.  985 

1300 

—  43 

3688.  282 

1400 

-  34 

1 2 1 9.  990 

1500J 

-  26 

3084.  28672 

1500G 

—  26 

3074.  28672 

1600 

—  17 

605.  99516 

1700 

-  9 

2469.  29156 

1900 

8 
16 

1863.29639 

2000 

3727- 59277 

2100 

25 

1258. 30123 

2200 

33 

3121.  59763 

II. 


(1. 


Year. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI 

XVII. 

XVIII. 

d. 

d. 

a. 

d. 

d. 

d. 

d. 

d. 

—  200  J 

2663 

72 

1954 

1807 

5ii 

4053 

5375 

2754 

—  100 

2530 

1056 

5oi 

1254 

151 

2143 

74o6 

15 16 

0 

2398 

66 

1760 

701 

1467 

232 

9438 

277 

100 

2265 

1050 

307 

148 

1 107 

2593 

1 1469 

2186 

200 

2133 

60 

1566 

2684 

747 

682 

2003 

947 

300 

2000 

1044 

112 

2131 

386 

3043 

4034 

2856 

400 

1868 

54 

1372 

1578 

26 

1132 

6066 

1617 

500 

1735 

1038 

2631 

1024 

1342 

3493 

8097 

378 

600 

1603 

48 

1177 

471 

982 

1582 

10129 

2287 

700 

1470 

1032 

2437 

3008 

622 

3943 

662 

1048 

800 

1337 

42 

983 

2455 

262 

2033 

2694 

2957 

900 

1205 

1026 

2242 

1901 

1578 

122 

4725 

1718 

1000 

1072 

36 

789 

1348 

1218 

2483 

6756 

480 

1 100 

940 

1020 

2048 

795 

857 

572 

8788 

2388 

1200 

807 

30 

595 

242 

497 

2933 

108 1 9 

1 149 

1300 

675 

1014 

1854 

2778 

137 

1022 

1353 

3058 

1400 

542 

24 

400 

2225 

H53 

3383 

3384 

1819 

1500J 

410 

1008 

1660 

1672 

1093 

1472 

5416 

581 

1500G 

400 

998 

1650 

1662 

1083 

1462 

5406 

571 

IOOO 

267 

8 

196 

1 108 

723 

3823 

7437 

2479 

1700 

134 

991 

1454 

•  554 

361 

1911 

9467 

1240 

1900 

3532 

983 

1258 

2536 

1315 

2359 

2030 

1907 

2000 

3400 

1968 

2518 

1982 

k955 

449 

4062 

669 

2100 

3266 

976 

1063 

1428 

594 

2808 

6092 

2576 

2200 

3133 

i960 

2321 

874 

233 

897 

8123 

1337 

XIX. 


XX. 


XXI 


XXII. 


ir  +ht. 


2227 

164 

130 

2217 

154 

120 

45 

182 

347 

2173 

210 

173 

2127 

27 

226 

4255 

55 

53 

2083 

83 

279 

4210 

1 10 

105 

d. 

0 

/  // 

2921 

332 

4  32 

4312 

333 

28  19 

1312 

334 

52  5 

2704 

336 

15  52 

4096 

337 

39  38 

1096 

339 

3  25 

2487 

340 

27  11 

3879 

34i 

5o  58 

879 

343 

14  44 

2271 

344 

38  30 

3662 

346 

2  17 

662 

347 

26  3 

2054 

348 

49  50 

3445 

35o 

13  36 

445 

351 

37  23 

1837 

353 

1  9 

3229 

354 

24  56 

229 

355 

48  42.  24 

219 

355 

48  40.  86 

1610 

357 

12  27.33 

3000 

358 

36  13.67 

1391 

1 

23  46.  33 

2782 

2 

47  32.  80 

4173 

4 

11  19.  14 

1 172 

5 

35-  5-47 
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Table  III. — Days  from 
beginning  of  the  year. 


Common 

Bissextile 

year. 

year. 

d. 

d. 

Jan.  o 

o 

—  1 

Feb.  o 

3* 

30 

Mar.  o 

59 

59 

Apr.  o 

90 

90 

May  o 

120 

120 

une  o 

151 

151 

July  o 

181 

181 

Aug.  o 

212 

212 

Sept.  o 

243 

243 

Oct.  o 

273 

273 

Nov.  o 

304 

304 

Dec.  o 

334 

334 

Table  IV.— Mo- 
tion of  n  +  ht 
for  day 8. 


JUPITER. 

Table  V. —  Vertical  Argu- 
ments for  the  tables  of 
double  entry. 


d. 

// 

1 

0.138 

2 

0. 275 

3 

0.413 

4 

0.550 

5 

0.  688 

6 

0. 826 

7 

0. 963 

8 

I.  IOI 

9 

".239 

10 

1.376 

20 

2.  752 

30 

4- 129 

40 

5.505 

5o 

6.  881 

60 

8.  257 

70 

9-  633 

80 

11.009 

90 

12.  386 

100 

13. 762 

200 

27.  523 

300 

41.  285 

m. 

A. 

B. 

C. 

—100 

—  00 

—  80 

—  7o 

—  60 

87.76 
00.  08 

94.21 

97-43 
100.  66 

52.  87 
17.  *8 
42.  30 
7. 01 
3172 

28.9 

18  7 
8.7 
34-6 
24.5 

—  5o 

—  AO 

—  30 

—  20 

—  IO 

103.88 
107.  10 
no.  33 

"3.  55 
116.  78 

56.44 
21.  is 
45.  86 
10.  57 
35  29 

I4.4 

30.3 

20.  2 
IO.  I 

—  9 

—  8 

—  7 

—  6 

—  5 

0.  21 

48.  53 
96. 85 
25.  17 
73-  5o 

10. 90 
25.  45 
33-  93 
42.40 

5o.  87 

4.  8 

7-4 
IO.  O 
12.6 

15.2 

—  4 

—  3 

—  2 

0 

1.82 
50.  14 
98.46 
26.  79 
75-  " 

59-  34 
7.81 
16.  28 
24.  75 
33-  22 

17.8 

20.  3 
22.  9 

255 
28.1 

1 

2 
3 
4 
5 

3-43 
5W5 
100. 08 
28. 40 
76.  72 

41.70 
5o.  17 
58.64 
7- 11 
15.58 

30.7 
33-3 
35-9 
2.5 
51 

6 

7 
8 

9 

5.04 

53  37 
101.  69 
30.01 

2405 
32.  52 
40. 99 

49-  47 

7-7 
10.  3 
12.  9 
15.4 

10 
20 
30 
40 

3.22 
6.  45 
9.  67 
12.  90 

24.71 

49-  43 
14.  14 
38.  85 

259 
15.8 

5-7 
31-7 

73 

Table  VI.  —  Periods 
of  the  Arguments. 


Arg. 


Period. 


I. 

4332. 58795067 

II. 

No  period,  cur- 

rent days  simply. 

in. 

7253.  4606466 

IV- 

4389.  111213 

V. 

22241.  79734 

VI. 

5469.  05729 

VII. 

31 18.  073045 

VIII. 

20854.  24730 

IX. 

10766.  9916 

X. 

2180.  79777 

XI. 

3665.  75492 

XII. 

1974.  48543 

XIII. 

2712.  74906 

XIV. 

3089.  85358 

XV. 

1676.  60346 

XVI. 

4270.  58739 

XVII. 

1 1497.  8600 

XVIII. 

3146.  96316 

XIX. 

4299.  61313 

XX. 

236.  9919 

XXI. 

398.  8840 

XXII. 

4391.  66883 

A. 

120  units. 

B. 

60  units. 

c. 

36  units. 

Note. — In  forming  the  arguments,  add  to  each  of  those  designated  by  the  Roman  letters  I-XXII  the  number  of 
days  from  the  beginning  of  the  year,  which  may  be  derived  from  Table  III,  and  to  ar-f  ht  its  motion  for  the  same 
nnmber  of  days,  concluded  from  Table  IV.  The  vertical  arguments  are  linear  functions  of  m;  if  m  contains  only  a 
single  figure,  they  may  be  taken  immediately  from  Table  V ;  but  if  m  contains  two  or  three  figures  the  amount  of 
change  for  negative  or  positive  multiples  of  10  in  the  value  of*  m  is  given  in  the  upper  and  lower  portions  of  the 
table.  Next,  each  argument,  II  excepted,  must  be  rendered  less  than  its  period  by  subtracting  the  requisite  multiple 
of  the  latter  derived  from  Table  VI.  In  fine,  as  many  units  must  be  added  algebraically  to  m  as  periods  have  been 
subtracted  from  the  value  of  Argument  I.   The  latter  value  of  m  is  that  with  which  Table  V  must  be  entered. 
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TABLES  OF 

Inequalities  of  the  Fundamental  Argument  multiplied  by  3. 


Table  VII. 


Table  VIII. 


Arg.  I. 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 1 20 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 


Equation. 


Arg.  I.  '  Equation. 


948  To 

856  \\ 

825  30 

70c  ^ 

765  30 

735  30 

079  27 

6*2  26 

626  7* 

602  ] 

579  21 

55*  % 

521  it 

492  * 

480  o 

470  g 

^2  I 
456 

452_  I 
450 

45o  . 
452^ 
455 
460 
466 

473 
482 


o 
2 
3 
5 
6 

7 

9 

491 
502  , 

513  I2 

525  2 

537  I3 

55o  3 

562  2 

575  !3 
588  3 

612 

623 

634  1 

643  9 

653  C 
66l  8 

668 


674 
680 
684 
687 
688  , 
689+ 


d. 

2200 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 
3240 
3280 
3320 
336o 
3400 

3440 
3480 
3520 

356o 
3600 
3640 
3680 
3720 
376o 
3800 
3840 
3880 
3920 
3960 
4000 
4040 
4080 
4120 
4160 
4200 
4240 
4280 
4320 
4360 
4400 


689 

688~~  \ 

686  2 

683  3 

679  % 

673  7 

666  I 

639  I2 

627  A 

614  3 

601  3 

570 

553  /s 

535  IQ 

5i;  '9 

4^  2? 

455  2I 

434  22 

4,2  2* 

389  23 

366  n 

343  2*1 

32A  24 

296  2] 

273  23 

250  2i 

221  22 
206 

'84  22 

s  20 

164  • 

^  20 

144  19 

I25  7 

'°8  \l 

77  * 

64  13 

5I  12 

<2  *7 

35  6 

29  4 
25-I 

23+  1 

24  2 

26  5 

18  7 

48  10 
12 

74  14 

QI  ' 


Year. 


Equation. 


 240 

19.24  , 

20    1  1 

zo.  7j 

220 

200 

180 

160 

140 

2K.  14 

120 

25.  71 

100 

26  Ol 
26.  16 

80 

60 

26.  06  ~ 

40 

—  20 

25.  OI 

0 

24.  2 1 

20 

AO 

21  8? 

DO 

20  4A 

80 

l8.  85 

IOO 

17  12 

I20 

I  e  ?8 
*  j'  j° 

I4O 

n  cfi 
1  J*  ju 

II.  67 

l80 

9.  07 

200 

8  1 1 

6  42 

24O 

4.  86 

260» 

3.  Si 

280 

2.  26 

•j  no 

1 .  21 

j 

0.  45 

34° 

—  O.  I4 

360 

—  O.52 

380 

—  0. 58  r 

—  0.44^ 

400 

420 

—  0. 11 

440 

0. 50 

460 

1-34 

480 

2.31 

500 

3-  48 

520 

4.  85 

540 

6.  29 

560 

7.  82 

58o 

9.  50 

600 

11.  19 

620 

12.  85 

640 

14.  58 

660 

16.  25 

680 

17.81 

700 

>9-  33 

720 

20.  73 

740 

21.94 

760 

23.  02 

780 

23-  95 

800 

24.  63 

820 

25.09 

840 

25. 38  , 
25. 42^ 

860 

142 

"7 
98 
84 
59 
30 
13 
10 

43 
62 
80 
no 

128 
139 
159 
173 
174 
182 

189 

180 
174 
171 

156 
135 

125 

105 

76 

59 
38 
6 
14 
33 
61 

84 

•97 
117 

137 
144 

153 
168 
169 
166 

'73 
167 
156 
152 
140 
121 
108 
93 
68 
46 
29 
4 


Year. 


860 
880 
900 
920 
940 
960 
980 
1000 
1020 
1040 
1060 
1080 
1 100 
1 1 20 
1 140 
1 160 
1 180 
1200 
1220 
1240 
1260 
1280 
1300 
1320 
1340 
1360 
1380 
1400 
1420 
1440 
1460 
1480 
1500 
1520 
1540 
1560 

Arg.  II. 

d. 

o 

1080 
2160 
3240 

43  20 
5400 
6480 
7560 
8640 
9720 
10800 
1 1880 
12960 
14040 
15 1 20 
16200 
17280 


Equation. 


d. 
25.42 
25.  18 
24.  79 
24.  16 
23.27 
22.  23 
21.03 

IQ.  62 
18.  II 

16.  53 
14.  84 
13. 10 
11. 41 

9.72 

8.06 

6.  54 

5-  14 

3.83 

2.  73 

1.85 

1.  10 
o.  59 
o.  34  _ 
o.  27  , 
o.  43 
o.  83 
1.42 

2.  19 

3-  17 
432 
5-56 
6.  95 

8.  46 

9.  98 
11.56  , 
13.  20^ 


24 
39 
63 
89 
104 
120 
141 

151 

158 
169 

174 
169 
169 
166 
152 
140 

131 
no 
88 
75 
5' 
25 
7 

16 
40 
59 
77 
98 
"5 
124 

»39 
»5i 
152 
158 
164 


Arg.  II. 


Equation. 


I2' 3506+2436 

12.  5942^  « 

12.8368  2420 

13.  0782 
13.3181 

13-  5560 

13.  7912 

14.  0243 

14-  2554 
14. 4845 
14.  7117 
14. 9378 

15-  1634 
15.3886 
15- 6135 


2414 

2399 
2379 
2352 

2331 
231 1 
2291 
2272 
2261 
2256 
2252 
2249 

15.8387  ,225J 
16.0645+  5« 


d. 
17280 
18360 
19440 
20520 
21600 
22680 
23760 
24840 
25920 
27000 
28080 
29160 
30240 
31320 
32400 
3348o 
3456o 
35640 
36720 
378oo 
38880 
3996o 
41040 
42120 
43200 
44280 
4536o 
46440 
4752o 
48600 
49680 
50760 
51840 
52920 
54000 
55080 
56160 
57240 
58320 
594oo 
60480 
61560 
62640 
63720 
64800 
65880 
66960 
68040 
69120 
70200 
71280 
72360 
72720 
73080 
734*o 
73800 


d. 

16. 0645 
16.  2905 
16.5163 
16. 7421 
16.  9674 
17. 1917 
17.4140 
I7-6344 
17.8524 
18. 0673 
18. 2785 
18. 4863 
18.  6906 
18.  891 1 
19. 0878 
19. 2812 

19- 47*5 
19. 6590 

19-  8437 
20. 0262 
20. 2067 
20.  3852 
20.  5618 
20.  7366 

20.  9095 

21.  0804 

21.  2487 
21.4144 
21.5772 

21.7365 
21. 8919 

22.  0432 
22.  1902 
22.  3323 
22.  4695 
22.  6017 
22.  7288 

22.  8510 
22. 9683 

23.  08 1 1 
23.  1896 
23  2940 
23- 3946 
23.4919 
23.  5860 
23.  6770 

23.  7649 
23.  8499 

23.  93i8 

24.  0103 

23.  0850 

24. 1557 
24. 1783 

24.  2004 
24.  2219 
24. 2429 


4-2260 
2258 
2258 
2253 
2243 
2223 
2204 
2180 
2149 
21 12 
2078 

2043 
2005 

967 
934 
903 
875 
S47 
825 
805 

785 
766 
748 
729 

709 

6S3 

& 

593 
554 
5'3 
470 
421 
372 
322 
271 
222 

»73 
128 
0S5 

044 
006 

973 
941 
910 

879 
850 
819 
785 
747 
707 
226 
221 
215 


The  quantities  tabulated  are  in  units 
of  the  fourth  decimal  of  the  day. 
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Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 

Table  VIII— Continued. 


Arg.  II. 


d. 

738oo 
74160 
74520 
74880 
75240 
75600 
75960 
76320 
76680 
77040 
77400 
77760 
78120 
78480 
78840 
79200 
79560 
79920 
80280 
80640 
81000 
81360 
81720 
82080 
82440 
82800 
83160 
83520 
83880 
84240 
84600 
84960 
85320 
85680 
86040 
86400 
86760 
87120 
87480 
87840 
88200 
88560 
88920 
89280 
89640 
90000 
90360 
90720 
91080 
91440 
91800 
92160 
92520 
92880 
93240 
93600 


Equation. 


24.2831  3 
24.  3023 
24. 3209 

24-  3389 
24.  3562 
24.  3729 

24.  3889 
24.  4043 
24.4190 

24-  433° 
24. 4464 
24. 4590 
24.  4709 
24.  4821 
24.  4926 
24.  5024 
24. 51 16 
24.  5201 
24.  5279 
24.5351 
24.  5417 
24. 5476 
24.5529 
24.  5576 
24.5617 
24.  5652 
24.  5682 
24. 5706 
24.5726 
24.  5740 
24.  5749 
24.  5754  1 
24-5755_ 
24.5751 
24.  5743 
24.  573i 
24.5715 
24.  5695 
24.  5672 
24.  5644 

24. 56'4 
24.5581 
24.  5544 
24.  5504 
24. 5460 

24.5413 
24.  5363 
24-  5309 
24. 5252 
24.5191 
24.  5 1 26 
24.  5058 

24.  4986  

24. 4910 


98 
192 
186 
180 

173 
K>7 
160 
154 
H7 
140 

134 
126 
119 
112 
105 
98 
92 
85 
78 
72 
66 

59 
53 
47 
4i 
35 
30 
24 
20 

14 

9 
5 
1 

4 
8 
12 
16 


23 
28 

30 
33 
37 
40 
44 
47 
5o 
54 
57 
61 

65 
68 

72 

76 


Arg.  II. 


d. 

93600 
93960 
94320 
94680 
95040 
95400 
95760 
96120 
96480 
96840 
97200 
97560 
97920 
98280 
98640 
99000 
99360 
99720 
100080 
100440 
100800 
101160 
101520 
101880 
102240 
102600 
102960 
103320 
103680 
104040 
104400 
104760 
105 1 20 
105480 
105840 
106200 
106560 
106920 
107280 
107640 
108000 
108360 
108720 
109080 
109440 
109800 
110160 
1 10520 
I 10880 
1 1 1240 
111600 
1 1 1960 
1 1 2320 
1 1 2680 
1 I 3040 
1 1 3400 


Equation. 


d. 

24.  49io_ 
24.  4829 
24.  4745 
24. 4655 
24.  456i 
24. 4463 

24.  4359 
24. 4249 
24.  4134 
24. 4014 
24.  3887 
24. 3755 
24.  3616 

24.  347i 
24. 3320 
24.3161 
24. 2996 
24. 2824 
24.  2645 

24. 2459 
24. 2266 
24.  2065 
24.  1857 
24.  1643 
24. 1421 
24. 1 192 

24.0955 
24. 07 1 2 
24. 0462 
24. 0206 
23.  9942 
23.  9673 
23- 9396 
23.9114 
23. 8826 
23-  8532 
23. 8233 
23. 7928 
23. 7619 

23. 7304 
23. 6985 
23. 6661 

23- 6333 
23.  6001 
23. 5665 
23. 5326 
23. 4983 
23.4637 
23. 4287 

23. 3935 
23.3579 
23.3221 
23.  2860 
23. 2496 


23.  2129 
23.  1760 


-  81 
84 
90 
94 
98 
104 
no 

"5 
120 
127 
>32 
139 
145 
151 
159 
165 
172 

179 
186 

193 
201 

208 

214 

222 
229 
237 
243 
250 
256 
264 
269 

277 
282 
288 

294 
299 

305 
309 
315 
319 
324 
328 
332 
336 
339 
343 
346 
35o 
352 
356 
358 
361 

364 
367 


-369 


Arg.  II. 


13400 
13760 
141 20 
14480 
14840 
15200 
15560 
15920 
16280 
16640 
17000 
17360 
17720 
18080 
18440 
18800 
19160 
19520 
19880 
20240 
20600 
20960 
21320 
216S0 
22040 
22400 
22760 
23120 
23480 
23840 
24200 
24560 
24920 
25280 
25640 
26000 
26360 
26720 
27080 
27440 
27800 
28160 
28520 
28880 
29240 
29600 
29960 
30320 
30680 
31040 
31400 
31760 
32120 
32480 
32840 
33200 


Equation. 


d. 

23.  1760 
23. 1388- 
23. 1013 
23. 0636 
23.0255 
22.  9872 
22. 9485 
22.  9096 
22.  8703 
22.  8307 
22.  7907 
22.  7503 
22.  7096 
22. 6684 
22.  6269 
22. 5848 
22.  5424 
22.  4994 
22.  4559 
22.  4120 
22.  3675 
22.  3225 
22.  2769 
22.  2307 
22.  1840 
22.  1 ^67 
22.  0888 
22.  0403 
21.  9912 
21.9415 
21.  8911 
21.  8402 
21.7886 

21.  7365 
21.  6S38 
21.  6304 
21. 5766 
21. 5221 
21. 4671 
21. 4116 

21.3555 
21.  2989 
21. 2418 
21. 1843 
21.  1263 
21. 0679 
21. 0090 
20.  9498 
20. 8903 
20.  8303 
20.  7701 
20.  7095 
20.  6486 
20.  5875 
20.  5261 
20.  4645  ~ 


-372 
375 
377 
38i 
383 
387 
389 
393 
396 
400 
404 

407 
412 

415 
421 

424 
430 
435 
439 
445 
45o 
456 
462 
467 
473 
479 
485 
491 

497 
504 
509 
516 
521 
527 
534 
538 
545 
55o 

555 
561 
566 
57i 
575 
580 
584 

589 
592 

595 
600 
602 
606 
609 
611 
614 
616 


Arg.  II. 


Equation. 


133200 
i3356o 
133920 
134280 
134640 
135000 
i3536o 
135720 
136080 
136440 
136800 
137160 
137520 
137880 
138240 
138600 
138960 
139320 
139680 
140040 
140400 
140760 
141 1 20 
I 4 1480 
141 840 
142200 
142560 
142920 
143280 
143640 
144000 
144360 
144720 
145080 
145440 
145800 
146160 
146520 
146880 


147960 
149040 
1 501 20 
151200 
152280 
l5336o 
154440 
155520 
156600 
157680 
158760 
159840 
160920 
162000 
163080 
164160 
165240 


d. 

20.  4645 _ 
20.  4026 
20.  3406 
20.  2783 
20. 2159 
20.  1533 
20.  0905 
20. 0275 
9. 9644 
9.  901 1 
9- 8376 
9.  7740 
9.  7102 
9.  6462 
9.  5821 
9.5178 

9-  4533 
9.  3886 

9-  3238 
9-  2587 
9- 1935 
9-  1279 
9. 0622 
8.  9962 
8.  9299 
8.  8633 
8. 7965 
8. 7294 
8.6619 
8. 5942 
8.5261 

8-  4577 
8.  3889 
8.3198 
8.  2503 
8.  1804 
8.  noi 
8-  0395 
7.  9685 
7.7532 
7-  5346 
7.3126 
7.  0876 
6.  8599 
6.  6300 
6.  3981 
6.  1645 
5-  93oi 
5.  6950 
5. 4596 
5.  2240 
4. 9888 
4-  7538 
4.5191 
4.  2847, 
4-  0505 


-  619 
620 
623 
624 
626 
628 
630 
631 
633 
635 
636 
638 
640 
641 
643 
645 
647 
648 

651 

652 
656 

657 
660 
663 
666 
668 
671 
675 
677 
681 
684 
688 
691 
695 
699 
703 
706 
710 

215T 

2186 

2220 

2250 

2277 

2299 

23!9 

2336 

2344 

2351 

2354 

2356 

2352 

2350 

2347 

2344 

2342 
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Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 
Table  VIII— Continued.  Table  IX. 


Arg.II. 


Equation. 


d. 

165240 
166320 
167400 
168480 
169560 
1 70640 
171720 
172800 
173880 
174960 
1 76040 
177120 
178200 
179280 
180360 
1 8 1440 
182520 
183600 
184680 
185760 
186840 
187920 
.189000 
190080 
191 160 
192240 
193320 
194400 
195480 
196560 
197640 
198720 
199800 
200880 
201960 
203040  1 
204120 
205200 
206280 
207360 
208440 
209520 
210600 
21 1680 
212760 
213840 
214920 
216000 
217080 
218160 
219240 

Year. 

2140 
2160 
2180 
2200 


d. 

14-  0505 
I3.«i64~ 
13-  58i9 
«3-3469 
13.  i"3 
12.  8748 
12.6372 
12.  3984 
12.  1585 
11. 9177 
11.6759 

11-4335 
11.  1910 
10.  9487 
10. 7071 
10. 4667 
10.  2282 
9.  9919 

9-7578 
9.5265 

9- 2983 
9. 0729 
8.  8502 
8.  6299 
8.4120 
8.  1961 
7.9814 
7. 7678 
7.5553 
7.  3433 
7-  1317 
6.  9207 
6.7108 
6.  5020 
6.  2946 
6. 0894 
5.8872 
5. 6885 

5  4935 
5.3029 

5-  1174 

4.  9368 

4-  76" 
4-  5903 
4.  4244 
4.  262S 
4-  1047 
3-9500 
3-  7983 
3.649i_ 
3-  5017 


Year. 


2341 
2345 
235o 
2356 

2365 
2376 
2388 

2399 
2408 
2418 
2424 
2425 

2423 
2416 
2404 
2385 
2363 
2341 
2313 
2282 
2254 
2227 
2203 
2179 
2159 
2147 
2136 
2125 
2120 
2116 
2110 
2099 
2088 

2074 
2052 
2022 
1987 
1950 
1906 

1855 
1806 

1757 
1708 
1659 
1616 
1581 
1547 
1517 
1492 
-1474 


4-  OI_QQ 
2-  16  , 

1.56-60 


2200 
2220 
2240 
2260 
2280 
2300 


Equation. 


d. 

i.56_ 
I.  16 
o.  92 
o.  92 


40 
24 

o 

+24 
+40 


Arg.  Ill 


d. 


40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 
1000 
1020 
1040 
1060 


Equation. 


d. 

o.  3259 
o.  3625 
o.  4010 
0.4415 
o. 4839 
o.  5282 

o. 5743 
o.  6222 
o.  6719 
o.  7233 
o.  7763 
o. 8309 
o.  8871 

o.  9447 
.0038 
.  0642 
.  1260 
.  1891 

.2534 
.3188 

.3853 
.4528 

.5213 
•5907 
.  6609 

•7319 
.8036 

.8759 
.9487 
2.  0221 
2.  0959 
2.  1700 
2.  2444 
2.  3190 
2.  3938 
2. 4687 

2. 5435 
2.6183 
2.  6930 
2.  7674 
2.8416 
2.9154 

2.  9889 

3.  0618 
3-  1342 
3.  2060 

3.2771 
3- 3474 
3- 4170 
3-  4856 
3.  5534 
3.  6201 

3.  6857 
3-  7503 


+366 
385 
405 
424 
443 
461 

479 
497 
514 
530 
546 
562 
576 

591 
604 
618 
631 
643 
654 
665 

675 
685 
694 
702 
710 
717 
723 
728 

734 
738 
74i 
744 
746 
748 
749 
748 
748 
747 
744 
742 
738 
735 
729 
724 
718 
711 

703 
696 
686 
678 
667 
656 
+646 


Arg.  III. 


d. 

1060 
1080 
1 100 
1 1 20 
1 140 
1 160 
1 180 
1200 
1220 
1240 
1260 
1280 
1300 
1320 
1340 
1360 
1380 
1400 
1420 
1440 
1460 
1480 
1500 
1520 
I540 
1560 
1580 
1600 
1620 
1640 
1660 
1680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
i860 
1880 
1900 
1920 
1940 
i960 
1980 
2000 
2020 
2040 
2060 
2080 
2100 
2120 


Equation. 


d. 


•7503 


3.8136 
3.8757 
3-  9365 

3-  996o 
4. 0540 
4.  1 106 

4-  1657 
4. 2192 
4-2711 

4.3213 
4. 3698 
4.  4166 
4.  4615 
4- 5047 
4-  546o 
4-  5853 
4.  6227 
4.  6582 
4.  6916 
4.  7229 
4-  7522 
4- 7795 
4. 8046 
4- 8275 
4.  8484 
4. 8670 
4-  8834 
4-  8977 
4-  9097 
4-  9195 
4-  9271 
4-  9324 
4-9355  , 
4. 9364^ 
4-  935° 
4-  9314 
4-  9256 
4.9176 

4. 9074 
4-  8949 
4.8803 
4-  8635 
4.  8446 
4  8236 
4.  8005 
4-  7754 
4-  748i 
4.7189 
4- 6877 
4-  6545 
4.6194 

4.  5825 
4-  5437 


H-633 
621 
608 

595 
580 
566 
55i 
535 
519 
502 

485 
468 

449 
432 
413 
393 
374 
355 
334 
313 
293 
273 
251 
229 
209 
186 
164 

143 
120 
98 
76 
53 
3i 
9 
14 

36 
58 
80 
102 
125 
146 
168 
189 
210 

231 
251 

273 
292 
312 
332 
35i 
369 
388 


Arg.III. 


2120 
2140 
2160 
2180 
2200 
2220 
2240 
2260 
2280 
2300 
2320 
2340 
2360 
2380 
2400 
2420 
2440 
2460 
2480 
2500 
2520 
2540 
2560 
2580 
2600 
2620 
2640 
2660 
2680 
2700 
2720 
2740 
2760 
2780 
2800 
2820 
2840 
2860 
2880 
2900 
2920 
2940 
2960 
2980 
3000 
3020 
3040 
3060 
3080 
3100 
3120 
3MO 
3160 
3180 


Equation. 


d. 

4.  5437_ 
4-  5031 
4.  4608 
4.  4168 
4-  3711 
4-  3238 
4.  2750 
4. 2247 
4-  1729 
4.  1 197 
4.  0651 
4.0093 
3.9523 
3-  8941 
3- 8349 
3-  7746 
3.7133 
3.  6511 
3.5880 
3.  5242 
3- 4598 
3- 3947 
3- 3290 
3. 262S 

3- 1963 
3- 1294 
3. 0622 
2.  9948 
2.9274 
2.  8599 

2.  7924 
2.  7250 
2.  6579 
2.  5910 
2.  5244 

2.4583 
2.  3926 
2.  3276 
2. 2632 
2.  1995 
2.  1366 
2. 0746 
2.0135 

1-9535 
1 . 8946 
1.8368 
1.7803 
1.7250 
1. 6712 
1.  6188 
1.5680 
1.5187 


1.  4710 
1.  4251 


-406 

423 
440 
457 
473 
488 

503 
518 

532 
546 
558 
570 
582 
592 
603 
613 
622 

631 

638 

644 
651 

657 
662 
665 
669 
672 
674 
674 
675 
675 
674 
671 
669 
666 
661 

657 
650 
644 

637 
629 
620 
611 
600 
589 
578 
565 
553 
538 
524 
508 

493 
477 
-459 
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Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 

Table  IX — Contiuued.  Table  X. 


Arg.III.  Equation. 


d. 

3180 
3200 
3220 
3240 

y  3260 
3280 

33™ 

3320 
3340 
3360 
3380 

3400 
3420 
3440 
3460 
3480 

3500 
3520 
3540 
3560 
3580 

3600 
3620 
3640 
3660 
3680 
3700 
3720 
3740 
3760 
3780 

3800 
3820 
3840 
3860 
3880 
3900 
3920 
3940 
3960 
3980 

4000 
4020 

4040 

4060 
4080 
4100 
4120 
4140 

4160 

4180 

4200 
4220 


441 

423 
405 
384 
365. 

345 
323 
301 
280 
257 
234 
211 
188 
163 
139 
US 
89 
65 
39 
14 


1. 4251 
1.  3810 

i-  3387 
1. 2982 
1.2598 
1.2233 
1.  1888 
1.  1565 
1.  1264 
1.0984 
1.0727 

1.0493 
1 . 02S2 
1.0094 

993i 
9792 

9677 
9588 
9523 
9484 
947o_l 
948i +  \\ 
9518 
9581 
9669 
9783 
9923 
0089 
0279 

0495 
0736 
1001 
1 291 
1605 

1943 
2304 
268/ 

3093 
3520 
3968 
4437 
4925 
543  * 
5956 
6497 

7054 
7627 
8213 
8813 
9424 
0046 
0677 


1317 


37 
63 
88 
114 
140 
166 
190 
216 
241 
265 
290 
3»4 
338 
36i 
383 
406 

427 
448 
469 
488 
506 
525 
541 
557 
573 
586 
600 
611 
622 

631 
+640 


Arg.III  J  Equation. 


d. 

4220 
4240 
4260 
4280 
4300 
4320 
4340 
4360 
438o 

4400  j 

4420 

4440 

4460 

4480 

4500 

4520 

4540 

4560 

4580 

4600 

4620 

4640 

4660 

4680 

4700 

4720 

4740 

4760 

4780 

4800 

4820 

4840 

4860 

4880 

4900 

4920 

4940 

4960 

4980 

5000 

5020 

5040 

5060 

5080 

5100 

5120 

5140 

5160 

5180 

5200 

5220 

5240 

5260 


d. 

2. 1964  '  r»/ 


2.  2617 
2. 3275 
2. 3936 
2.  4599 
2.  5262 
2.  5926 
2. 6587 
2.  7245 
2.  7899 
2.  8548 
2.  9189 

2.  9823 

3- 0447 

3.  1061 
3.  1664 
3- 2254 
3- 2830 
3-  3392 
3- 3938 
3.  4468 
3.4980 
3-  5475 
3-  595o 
3-  6405 
3-  6841 
3-7255 
3-  7648 
3.8018 
3-  8366 
3-  8691 
3.  8992 

3.  9269 
3.9522 
3-  975i 

3-  9954 
4.0133 
4. 0287 
4.0415 
4.0518 

4-  0596 
4. 0648 

4.  0674 
4. 0676 
4.  0652 
4.  0603 
4.  0529 
4. 0430 
4.  0306 
4.  0158 
3-  9986 
3- 9790 


653 
658 
661 
663 
663 
664 
661 
658 

654 
649 
641 

634 
624 
614 
603 
590 
576 
562 
546 
530 
512 

495 
475 
455 
436 
414 
393 
37o 
348 

325 
301 

277 
253 
229 
203 
179 
154 
128 

103 
78 
52 
26 
2 
24 
49 
74 
99 
124 
148 

—  196 


Arg.III.  Equation. 


;+ 


d. 

5260 
5280 
5300 
5320 
5340 
53oo 
538o 
540O 
542o 
5440 
5460 
548o 
55oo 
5520 
5540 
5560 
558o 
5600 
5620 
5640 
5660 
5680 
57oo 
5720 
5740 
5760 
5780 
5800 
5820 
5840 
5860 
5880 
5900 
5920 
5940 
5960 
598o 
6000 
6020 
6040 
6060 
6080 
6100 
6120 
6140 
6160 
6180 
6200 
6220 
6240 
6260 
6280 
6300 


d. 

3-  9790_ 
3-  9571 
3-  9329 
3.  9064 

3.8776 
3-  8467 
38136 
3-  7784 
3-  7412 
3.  7020 
3.  6608 
3-6177 
3- 5728 
3.5261 
3-  4778 
3.4277 
3- 376i 
3-  3230 
3-  2684 
3.  2123 
3- i55o 
3.  0964 
3  0367 
2.  9758 
2.9139 
2.  8511 

2.  7873 
2.  7227 

2.  6574 
2.  5915 
2.5249 

2.  4579 
2.3904 
2.  3226 

2.  2545 
2.  1862 
2.  1 178 
2. 0493 
1.  9809 
1.  9126 
1.  8445 
1.  7766 

1-7091 
1. 6421 

1.  5755 
1.5095 

1.4442 
1-3795 
1-3157 
1. 2527 
1.  1906 
1. 1296 
1. 0696 


-219 
242 
265 
288 
309 
33i 
352 
372 
392 
412 

43i 
449 
467 
483 
5oi 
516 

531 
546 

56i 
573 
586 

597 
609 
619 
628 
638 
646 
653 
659 
666 
670 

675 
678 
681 
683 
684 
685 
684 
683 
681 
679 
675 
670 
666 
660 

653 
647 
638 
630 
621 
610 
-600 


Arg.III. 


d. 

6300 
6320 
6340 
6360 
6380 
6400 
6420 
6440 
6460 
6480 
6500 
6520 
6540 
6560 
6580 
6600 
6620 
6640 
6660 
6680 
6700 
6720 
6740 
6760 
6780 
6800 
6820 
6840 
6860 
6880 
6900 
6920 
6940 
6960 
6980 
7000 
7020 
7040 
7060 
7080 
7100 
7120 
7140 
7160 
7180 
7200 
7220 
7240 
7260 
7280 
7300 
7320 


Equation. 


a. 

1.0696  g 

1.0107 

9530  Joi 

8966  W 

8416  \\°7 

7879  "7 

7356  \l37 

6849  507  I 

5881    459  > 

is 

ss  i 

27  IS  JJ 

21 17  „Afi 

1602  f 

182 

IVi  160 

4g5  % 

3«8  % 
344_  * 

3f  +  22 
364  ! 

408  "i 

8,3  g 

1151  203 
»354  2,i 
'578  "4 

,82s  3£ 

2693  332 

3025  3J 

3377  373 
3750  37J 

4'42-l-il2 

4SS4+4'2  j 


Arg.  IV.  Equation. 


d. 

d. 

0 

3-  1859 

20 

3-  1740 

40 

3.  1610 

60 

3-  1466 

80 

3-  1310 

100 

3- 1142 

120 

3.0961 

.40 

3-0769 

160 

3-  0564  ; 

180 

3-  0347  : 

200 

30119  : 

220 

2. 9880  ; 

240 

2. 9629  ; 

260 

2. 9367  : 

280 

2. 9095  : 

300 

2.8812  ' 

320 

2.8518  - 

340 

2. 8214  * 

360 

2. 7901  * 

380 

2.7578  « 

400 

2. 7245  • 

420 

2. 6903  * 

440 

2. 6553  * 

460 

2. 6194  • 

480 

2. 5827  * 

500 

2.5453  * 

520 

2. 5070  • 

540 

2. 4680  • 

560 

580 

2.3880  1 

600 

2.3470  \ 

620 

2. 3054 

640 

2. 2633  ; 

660 

2. 2206 

680 

2.1774  * 

700 

2'li3l 

720 

2. 0898 

740 

2.0453  ; 

760 

2. 0005 

780 

1.9554  ; 

800 

1.9101 

820 

1.8644  ' 

840 

1. 8186  4 

860 

1.7726  * 

880 

1.7265  * 

900 

1.6803 

920 

1.6341  ' 

940 

1.5878  ; 

960 

1. 5416  ' 

980 

1.4954 

1000 

1-4493 

1020 

14034 

1040 

1.3576  ' 

1060 

1.3121  ' 

1080 

1.2668  ' 

1100 

1.  2218 

1 120 

1.  1771-' 

119 1 

130 

144 
156  I 
168 
181 

192 
205 

217 
228 
239 
251 

262 
272 

283 

294 
304 
313 
323 

333 
342 
35o 
357 
367 
374 
383 
39o 
397 
403 
410 
416 
421 
427 
432 
436 
44o 
445 
448 
451 
453 
457 
4*8 
460 
461 
462 
462 

463 
462 
462 
461 
459 
458 
455 
453 
45o 
447 


Digitized  by 
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TABLES  OF 


Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 
Table  X— Continued.  Table  XI. 


Arg.  IV.  Equation. 


d. 

1 1 20 

1 140 
1 160 
1 180 
1200 
1220 
1240 
1260 
1280 
13CO 
1320 
I340 
1360 
1380 
1400 
1420 
1440 
1460 
1480 
1500 
1520 
I540 
.  1560 
1580 
1600 
1620 
1640 
1660 
1680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
i860 
1880 
1900 
1920 
1940 
i960 
1980 
2000 
2020 
2040 
2060 
2080 
2100 
2120 
2140 
2160 
2180 
2200 
2220 
2240 


1. 1771 

1. 1328 

1.0889 

1.0455 

1.  0025 
9600 
9180 
8766 
8359 
7958 
7563 
7176 
6796 
6424 
6059 
5704 
5356 
5018 
4689 
4369 
4059 
3759 
347o 
3190 
2922 
2664 
2417 
2182 

1959 
1746 
1546 
1358 
1182 
1019 
867 
729 
603 
490 
390 
303 
228 
167 
119 
85 
63_ 
55  1 
60+ 

78 
no 

'55 
212 

283 

367 
464 

574 
697 

832 


443 
439 
434 
43° 
425 
420 
414 
407 
401 
395 
387 
380 

372 
365 
355 
348 
338 
329 
320 

3'° 
3°° 
289 
280 
26S 
258 
247 
235 
223 
213 
200 
188 
176 
163 
152 
138 
126 

113 

100 

87 
75 
61 

48 
34 
22 
8 
5 

18 
32 
45 
57 
7i 
84 
97 
no 

123 
+  135 


Arg.  IV 


d. 

2240 
2260 
2280 
2300 
2320 
2340 
2360 
2380 
2400 
2420 
2440 
2460 
2480 
2500 
2520 
2540 
2560 
2580 
2600 
2620 
2640 
2660 
2680 
2700 
2720 
2740 
2760 
2780 
2800 
2820 
2840 
2860 
2880 
2900 
2920 
2940 
2960 
2980 
3000 
3020 
3040 
3060 
3080 
3100 
3120 
3HO 
3160 
3180 
3200 
3220 
3240 
3260 
3280 

3300 
3320 
3340 
336o 


Equation. 


832 
980 
1 141 

1313 
1498 
1695 
1904 
2125 

2357 
2600 

2855 
3120 

3396 
3682 
3980 
4287 
4604 

4930 
5265 
5009 
5962 

6324 
6693 
7070 

7455 
7846 

8245 
8650 
9061 
9478 
9901 
0329 
0761 
1 198 

1639 
2084 

2532 
2983 
3437 
3893 
435° 
4810 
5270 
5731 
6i93 
6654 
7116 
7576 
8035 
8493 
8949 
9402 

9854 
0302 
0746 
1 187 
1624 


Arg.  IV.  Equation. 


f  148 
161 
172 
185 

197 

209 
221 
232 
243 
255 
265 
276 
286 
298 
307 
317 
326 

335 
344 
353 

362 

369 
377  I 
385 
39i  I 
399  i 
405  . 
411 
417  I 

423 

428  I 

432  I 
437 
441  ] 
445 
448 
451 
454 
456 

457 
460 
460 
461 
462 
461 
462 
460 
459 
458 
456 
453 
452 
448 
444 
441 

+437 


d. 

336° 
33*o 
3400 
342o 
344o 
3460 
348o 
35oo 
3520 
3540 
356o 
358o 
3(00 
3620 
3640 
3660 
3680 
3700 
3720 
374o 
3760 
378o 
3800 
3820 
3840 
3860 
3880 
3900 
3920 
3940 
3960 
3980 
4000 
4020 
4040 
4060 
40S0 
4100 
4120 
4140 
4160 
4180 
4200 
4220 
4240 
4260 
4280 
4300 
4320 
4340 
4360 
438o 
4400 
4420 
4440 
4460 
4480 


d. 

2.  1624 
2.  2057 
2.  2484 
2.  2907 
2.  3324 
2-3735 
2.  4140 

2.  4538 
2. 4930 

2.5315 
2.  5692 
2. 6061 
2.  6422 
2.6775 
2.7U9 
2.  7455 
2.7781 
2.8098 
2.  8404 
2. 8701 
2.  89S8 
2.  9264 
2.  9530 

2.  9785 
3.0028 

3.  0260 
3.  0481 
3.  0690 
3 


0888 

io73 
1246 
1406 

1555 
1690 
1814 

3-  1924 
3.  2021 
3.  2105 
3-2177 
3- 2235 
3. 2280 
3.  2312 
3- 2331 
3-2337 
3-  2329 
3-2309 
2275 
2228 
2167 
2094 
2007 
1908 
_  1796 
3.  1671 

3-  '533 
3-  1383 
3. 1220 


'4-433 
427 
423 
417 
411 

405 
398 
392 
385 
377 
369 
361 

353 
344 
336 
326 

317 

306 

297 
287 
276 
266 
255 
243 
232 
221 
209 
198 
185 

'73 
160 
149 

135 
124 
no 

97 
84 
72 
58 
45 
32 

19 

6 
8 

20 
34 
47 
61 

73 
87 
99 
112 
125 
'38 
150 
163 


Arg.V. 


240 
360 
480 
600 
720 
840 
960 
1080 
1200 
1320 
1440 
1500 
1680 
1800 
1920 
2040 
2160 
2280 
2400 
2520 
2640 
2760 
2880 
3000 
3120 
3240 
336o 
3480 
3600 
3720 
3840 
3960 
4080 
4200 
4320 
4440 
4560 
4680 
4800 
4920 
5040 
5160 
52S0 
5400 
5520 
5640 
5760 
5880 
6000 


Equation. 


d. 

2.  4i87_ 
2.  4012 
2.  3835 
2.  3655 
2.3474 
2.  3294 
2.3115 
2.  2938 
2.  2764 
2.  2592 
2.  2423 
2.  2256 
2.  2090 
2. 1925 
2.  1759 
2.  159' 
2.  1419 
2.  1241 

2.  1055 
2.  0859 
2. 0652 
2.  0430 
2.  0193 
.9938 
.9665 

•937' 
.9056 
.8720 
.8362 
.7982 
.7581 
7'59 
.6718 
.6259 

.5785 
.5296 
.4796 
.4287 
•377' 
.3251 
■  2730 
.  2210 
•  1694 
.  1 184 
.0682 
.  0191 
97" 
9245 
8793 
8355_ 
7933 


-'75 

lV 
180 

181 
180 
'79 
'77 
174 
172 
169 
167 
166 
165 
166 
168 
172 
178 
186 
196 
207 
222 
237 
255 
273 
294 
3'5 
336 
358 
380 
401 
422 
44' 
459 
474 
489 
500 
509 
516 
520 
521 
520 
516 
510 
502 

49' 
480 
466 
452 
438 
-422 


Arg.V. 


d. 
6000 
6120 
6\o 
6.{oo 
6^0 
•  0000 
6720 
0840 
6960 
7080 
7200 
7320 
7440 
7560 
7680 
7800 
7920 
8040 
8160 
8280 
8400 
8520 
8640 
8760 
8880 
9000 
9120 
9240 
9360 
9480 
9600 
972o 
9840 
9960 
10080 
10200 
10320 
10440 
10560 
10680 
10800 
10920 
1 1040 
11160 
1 1 280 
1 1400 
11520 
1 1 640 
1 1 760 
1 1 880 
12000 


Equation. 


190 
'34_ 


d. 

7933_  4o6 
7527  4 

7135  i;7 

5707 

5380  %i 

4754  39 
44  c  2  j 

All  2S9 
3868 

35*3  l£ 

33°3  276 
3027  J.. 

2"6  267 

2489  Ito 

2229  254 

'975  2\i 

as  k 

»  ! 

S  '*8 
^ '  112 

275  85 
56 
26 
6 
38 


108  , 

"4^ 

152  72 

\\i  106 
33°  ,40 

470  17* 
643  173 

1088  % 

IW 

,654  2" 

mi  ^ 

\£ 

3909  iz 

4339  ,| 
4778+444  i 

5222 


Digitized  by 
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JUPITER. 


Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 
Table  XI— Continued.  Table  XII. 


Arg.  V. 

Equat 

d. 

—  

d. 

1 2000 

5222 

1 21 20 

6 

I  2 160 

6C70 

"5/v 

I  2480 

7018 

I  2600 

74u3 

I  2720 

Tan  a 

I  2840 

I  2960 

8772 

13080 

9190 

13200 

9620 

1 111a 

I.  OO * 7 

I  1AACS 

1  344u 

I    fM  CO 

1356° 

I.  0860 

13680 

I . 1 268 

13800 

I     f  f\*7  C 

i.  1075 

13920 

1 .  2082 

I.  Z409 

I.  2898 

1  •  33°° 

14400 

I. 3721 

14520 

1    A  I  -jS 
I.  4I3O 

14640 

*• 455/ 

I.  4979 

I400O 

1 .  5404 

IJOOO 

1 5 1 2 

1 .  6260 

1 5  24° 

1 . 6688 

i  '53°° 

1  • 7 1 16 

1 5480 

I.  7CJ.I 

15600 

I.  7962 

1  '572° 

I  8^78 
I.  0370 

15840 

I.  8786 

I.  9186 

16080 

1-9575 

16200 

I.  9952 

16320 

2.O316 

1  16440 

2.0665 

'  16560 

2.  O998 

j  16680 

2. I3I4 

16800 

2.  1613 

t  16920 

2.  I893 

1  17040 

2.  2156 

17160 

2.  2402 

17280 

2.  2629 

17400 

2.  284O 

17520 

2.  3035 

17640 

2.  3216 

17760 

2.  3382 

17880 

2.  3537 

18000 

2.  3680 

450 

449 
448 
445 
441 

436 
432 
426 
422 
417 
413 
410 
408 

407 
407 

407 
409 
410 
413 
417 
419 
422 
425 
427 
429 
428 
428 

425 
421 
416 
408 
400 
389 
377 
364 
349 
333 
316 
299 
280 
263 
246 

227 
211 

195 
181 
166 

,  155 
'  +  H3 


d. 
18000 
18120 
18240 
18360 
18480 
18600 
18720 
18840 
18960 
19080 
19200 
19320 
19440 
19560 
19680 
19800 
19920 
20040 
20160 
20280 
20400 
20520 
20640 
20760 
20880 
21000 
21 120 
21240 
21360 
21480 
21600 
21720 
21840 
21960 
22080 
22200 
22320 
22440 


Equation. 


d. 


2.3680 


2 

2.  3939 
2.  4057 
2.4170 
2.4279 

2. 4383 
2. 4485 
2.  4584 
2.  4681 

2.  4775 
2.  4868 

2-4957 
2.  5044 
2.5125 
2.  5202 
2.  5272 

2.  5334 
2.  5388 

2.  5431 
2.  5463 
2.  5482 
2.  5488+ 
2. 5479 
2. 5456 
2.  5416 
2.  5362 
2.  5291 
2. 5205 
2.5104 

2.  4989 
2.  4861 
2.  4722 
2. 4572 
2.4412 
2. 4246 
2.  4074 
2.  3897 


118 

"3 
109 
104 
102 
99 
97 
94 
93 
89 
87 
81 

77 
70 
62 
54 
43 
32 
19 
6 

9 
23 
40 

54 
7i 
86 
101 

"5 
128 

139 
150 
160 
166 
172 
177 


Arg.  VI 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 1 20 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 


88-S 
«■§ 

:s  t 
$  ;* 

ili  124 

221 
146 
88 
46 


92 
75 


58 
42 

»_ 24 
iS+  «° 

99  63 
2«  98 

lis 

1501  230 

1976   2  * 

79A  300 
3407  323 

373°  334 
4408  344 

476°+3t 

5I2I^J 


Arg.  VI 


d. 

1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 
3240 
3280 
3320 
3360 
3400 
3440 
348o 
3520 
3560 
3600 
3640 
3680 
3720 
3760 


Equation. 


6567 
6534 
6485 
64i8_ 
6335 


as  b 

7808  39S 

8*>4  391  , 

860S  396 

8995  395  , 

9388  393 

9779  gg 

•0550  3;|!, 

0928  3781 

,299  Xftr 

1664    I  !i 

2020 

23^!  338 

3034  ^ 

335 1  i0l 

3656  3°5 

2Q1 

3949  J3 

4229  266 

"47  ^2 

4984  237 

52°7  206 

54^3  I9I 

174 
'58 


5604 
5778 
5936 

6308 
6398 

6469  JJ 
6524  5J 

6580  f9 

33 
49 
67 
83 


d. 

3760 
3800 
3840 
3880 
3920 
3960 
4000 
4040 
4080 
4120 
4160 
4200 
4240 
4280 
432o 
4360 
4400 
4440 
4480 
4520 
4560 
4600 
4640 
4680 
4720 
4760 
4800 
4840 
4880 
4920 
4960 
5000 
5040 
5080 
5120 
5160 
5200 
5240 
5280 
5320 
536o 
5400 
5440 
548o 
5520 
5560 
5600 


Equation. 


d. 

itst  £ 

•gs  « 
:«  S 

•4887  2!? 
•4656 
•441 1  4| 

IS  * 

OJ  *  2QO 

•2712  3 

•23?i  326 

.2069  3 
■,737 
'398  339 

IOS2  350 

■  S2  356 

9987  359 

*2*  g 

8524  3*8 

&  s 

7420  U 

7°54  *6* 

1  356 
351 
346 
341 

333 
327 
3i8 
310 
301 
291 
-281 


633  L 

5975 
5624 

5278 

4937 
4604 

4277 
3959 
3640 

3348 
3057 
2776 


Digitized  by 


Google 


So 


TABLES  OF 


Inequalities  of  the  Fundamental  Argument  multiplied  by  3 — Continued. 
Table  XIII.  Table  XIV. 


Arg.  VII. 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 1 20 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 


Equation. 


1620 
1502" 

1383 
1267 
1152 
1040 

93" 
827 
727 
633 
545 
463 
388 
321 
263 
212 
171 
138 
"5 
102 
98 
104 
120 

145 
180 
225 
278 

34i 
411 
490 
576 
669 
769 
874 
984 
1098 
1215 
"335 
1457 
1580 

1703 


118 
119 
116 

115 
112 
109 
104 
100 

94 
88 
82 

75 
67 
58 
5i 
41 
33 
23 
13 
4 

+  6 
16 
25 
35 
45 
53 
63 
7o 

79 
86 

93 
10b 
105 
no 

114 

"7 
120 
122 
123 
+  123 


Arg.  VII. 


d. 

1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 


Equation. 


1703  1  l2X 
I826+J*3 


1947 

2065 
2181 
2292 

2399 
2501 
2596 
2685 
2766 

2839 
2905 
2961 
3008 
3046 
3075 


118 
116 
in 
107 
102 

95 
89 
81 

73 
66 

56 
47 
38 
29 
19 
9 
1 
11 
20 
30 
39 
48 
57 
64 

73 
80 
86 
93 
98 

103 
107 
in 

ii5 
116 
118 
118 

1378  118 


3094 
3io3 
3102 

3091 
3071 

3041 
3002 

2954. 
2897 
2833 
2760 
2680 

2594 
2501 

2403 
2300 

2193 
2082 
1967 
1851 

1733 
1615 


Arg.  VIII. 


240 
480 
720 
960 
1200 
1440 
1680 
1920 
2160 
2400 
2640 
2880 
3120 
336o 
3600 
3840 
4080 
4320 
4560 
4800 
5040 
5280 
5520 
5760 
6000 
6240 
6480 
6720 
6960 
7200 
7440 
7680 
7920 
8160 
8400 
8640 
8880 
9120 
9360 
9600 
9840 
10080 
10320 
10560 
10800 


Equation.       Arg.  VIII. 


*3I5+  g 

375  65 

£  i 

88 

840  92 

932  * 

1027  2 

1 123  j£ 

1222  99 

'321  ,0? 

"»22  101 

,623  \oo 

2012 

2I°3  89 

2192  9 

2277  ^ 

2357  g 

2433  ]2 

2$Jl  61 

2632  01 

26Sl  II 

2736  II 

2779  \l 

28l5  fo 

2845  l°2 

2867  22 

2884  17 
2893  ,  I 
2895I  t 

2890  \ 

2877  \l 

2858  [I 

2832  33 

2799  ** 

2759  \6 
27'3_  ?- 

2660  53 


d. 

10800 
1 1040 
1 1280 
1 1520 
11760 
12000 
12240 
12480 
12720 
12960 
13200 
13440 
13680 
13920 
141 60 
14400 
14640 
14880 
15120 
15360 
15600 
15840 
16080 
16320 
16560 
16800 
17040 
17280 
17520 
17760 
18000 
18240 
18480 
18720 
18960 
19200 
19440 
19680 
19920 
20160 
20400 
20640 
20880 
21 1 20 
21360 
21600 


2660  _ 

2601-  g 
64 


2537 
2467 

2391 
2311 
2227 
2138 
'  2046 
1950 
1852 
1752 
1650 
15*8 
1445 
i34i 
1239 
1 138 
1038 
941 

847 
756 
669 

587 
510 

438 
371 
3" 
257 
210 
170 

137 
112 


70 
76 
80 

84 
89 
92 
96 
98 
100 
102 
102 
103 
104 
102 
101 
100 
97 
94 
91 
87 
82 

77 
72 

67 
60 

54 
47 
40 

33 
25 
18 
11 

3 


94 

83 

85+  ,| 
97 
117 


144 
178 
219 
267 
321 
381 
448 


20 
27 
34 
41 
48 
54 
60 

+  67 


The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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Table  XV. 


Tablk  XVI. 


Table  XVII. 


Table  XVIII. 


d. 

o 
1 20 
240 
360 
480 
600 
720 
840 
960 
1080 
1200 
1320 
1440 
1560 
1680 
1800 
1920 
2040 
2160 
2280 
2400 
2520 
2640 
2760 
2880 
3000 
3120 
3240 
336o 
3480 
3600 
3720 
3840 
3960 
4080 
4200 
4320 
4440 
4560 
4680 
4800 
4920 
5040 
5160 
5280 
5400 
5520 


2891+  g 
3030  £ 
3'5°  IOO 

3327  t\ 
338o  53 
34o8  2S 

34"!  ,9 
3392  I 
335o  I 

3289  79 
1210  /y 

3°"  113 

2898  ul 

2779     122  I 

2S3S  I22 

»; 

2,80  111 

l664  S 

'568  g 
1472  9 

I37i  99 
1276  102 

851  1,0 

k 

'°8 

3  86 

2*S  74 
161  58 
10?  3 

64  39 
447  20 

/3 


d. 

5520 
5640 
5760 
5880 
6000 
6120 
6240 
6360 
6480 
6600 
6720 
6840 
6960 
7080 
7200 
7320 
7440 
7560 
7680 
7800 
7920 
8040 
8160 
8280 
8400 
7520 
8640 
8760 
8880 
9000 
9120 
9240 
9360 
9480 
9600 
9720 
9840 
9960 
10080 
10200 
10320 
10440 
10560 
10680 
10800 
10920 
1 1040 


73+  49 

122  '  zi 
194  72 

289  95 
y  us 

404  133 
537  Ai 

842  g 
1007  166 

®  35 

1771  f. 

1882  00 
•972  |°. 

2039 

2080  4 

2097^  £ 

2089-  8 

2058  31 

2008  |o 

'940  g 

,8I9  9^ 

1769  ^ 
1675 
I58l 


94 
94 
88 


00 

'493  „ 

'*«6  64 
'352  45 
'3°7_  4i 
1283  24 

,283+  24  ' 

1789  ,|* 
1942  ,g 

2107  170 

r  s 


d. 

o 

40 

.80 

120 
160 
200 
240 

280 
320 
360 
400 
440 
480 
520 
560 

600 
640 

680 

720 
760 
800 
840 
880 

920 
960 
IOOO 
1040 
1080 
1 1 20 
1160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 
1640 

1680 

1720 
1760 
1800 
1840 

1880 

1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 


!7o  £  , 

3  $  i 

283  J? 

324  L  1 

366  % 

45*  43  ' 

493  4,  1 

34  38  1 

S  3?: 

64'  gi 

671  ^7 

698  Hi 

720  18 

738  8, 

7V  9 
760  * 

765+  5, 
764  J 

"9  ,0 

35  14 
$  J9 

693  \l 

f1  30 
637 

604  33 

568  g 

53°  30 

490  41 

449  42 

365  42 

323  In  i 

283  £ 

243  « 

206  37 

'7'  52 

'39  38 

'86  2*  ; 

63  ?6| 

49  .,  ! 

38  11  \ 

3'_ ; ! 

3°+  3 
33     9  1 

42  _  * 

SA 


Arg.  XI. 


d. 


Equation. 


276 

3*° 

160 

240 

394 

320 

43 1 

4°5 

560 

547 

1  720 

5°5 

800 

880 

5°7 

'  960 

590 

IO4O 

r  Sfi 

1       1 120 

50O 

'       1 200 

i;67 

1  1280 

I  iftTt 
1  jW 

5 

1440 

499 

I520 

468 

434 

l680 

?q8 

360 

320 

280 

2000 

24I 

2080 

I  2l60 

l66 

,  2240 

132 

2320 

IOI 

2400 

74 

2480 

51 

2560 

33 

2640 

20 

2720 

12 

2800 

9 

2880 

12 

2960 

21 

3040 

34 

3I20 

53 

3200 

76 

3280 

103 

3360 

"35 

3440 

169 

3520 

205 

3600 

244 

3680 

283 

3760 

323 

3840 

363 

]  3920 

401 

4000 

437 

+40 
40 

38 

37 
34 
3i 
28 

23 
18 

.  14 
8 

;+  3 1 

8 

13 
18 

23 
27 
3i 
34 
36 
38 
40 
40 
39 
38 
37 
34 
31 
27 
23 
18 

«3 

8 

9 
13 
19 
23 
27 
32 
34 
36 
39 
39 
40 
40 

■  38 

+36 


579 

1  :  - 

581 

i  i  80 

578 

1   ;  120 

571 

1   1  160 

560 

!    1  200 

545 

|    1  240 

5^5 

I  280 

502 

1 

320 

476 

! 

360 

446 

400 

415 

440 

381 

480 

347 

520 

311 

560 

275 

600 

240 

640 

205 

680 

172 

720 

141 

760 

"3 

800 

87 

84O 

65 

880 

47 

|  920 

33 

i    !  960 

23 

IOOO 

18 

1  1040 

17" 

1  1  1080 

22 

!        1 1 20 

30 

1    [      1 160 

43 

1200 

60 

1240 

81 

'      ;  I280 

106 

1      1  I32O 

134 

I  ;  '360 

164 

1  1  1400 

197 

!   ,  1440 

231 

1  1480 

266 

1520 

302 

1560 

338 

1600 

373 

1  1640 

407 

i   1  1680 

439 

!  '  1720 

469 

1  1  1760 

496 

|  |  1800 

520 

1  1  1840 

540 

1  1880 

557 

■   1  1920 

569 

i960 

577 

2000 

58i 

2040 

580 

2080 

575" 

5 
1 


The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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Table  XTX. 


Table  XX. 


Table  XXI. 


Table  XXII. 


Arg.  XIII. 

Equation. 

Arg.  XIII. 

Equation. 

a. 

j 

a. 

o 

343  . 

1400 

4?+  5 
54  6 

40 

£2  4 

1440 

80 

336  I 

1480 

60  0 

120 

33o  6 

1520 

68  ° 
76  8 

97  12 
109  I2 

192  * 

221 

249  ,T 

100 

308 

1500 

200 

I  OCX) 

240 

1640 

2oO 

299  ,o 

I  OoO 

320 

209 

1 720 

36O 

278  If 

1760 

400 

207  ,2 

1800 

440 

255  J2 

I04O 

400 

243  ,3 

I00O 

520 

23° 

I92O 

560 

217  * 

i960 

_ 

OOO 

204  14 

2000 

Ml  «4 

2O4O 

OoO 

175  .-5 

2080 

720 

163  ^ 

2I20 

262  3 

760 

150 

2l6o 

275  ^ 
286  11 
-  11 

297  0 
3°I  9 

324  7 

80O 

124  * 

2200 

84O 

224O 

880 

112  12 

228o 

920 

100  * 

232O 

960 

£; 

2360 

IOOO 

24OO 

33'  i 
336  * 
34'  \ 

IO4O 

244O 

I080 

s 

2480 

1 120 

2520 

344  £ 

I  l6o 

2560 

346+  \ 
347+  o 

I20O 

2600 

I24O 

264O 

347  , 

I28o 

a- 

2680 

345  , 

1320 

44  ,  2 

2720 

343  4 

I360 

46t  3 
49^  J 

2760 

339_ : 

335  4 

I4OO 

2800 

Arg.  XIV. 


Equation. 


0 

72 

80 

80" 

160 

91 

240 

105 

320 

120 

400 

138 

480 

157 

560 

176 

640 

196 

720 

216 

800 

235 

880 

253 

960 

269 

1040 

283 

1 1 20 

295 

1200 

3°4 

1280 

3io 

1360 

313 

1440 

313 

1520 

309 

1600 

303 

1680 

294 

1760 

282 

1840 

267 

1920 

250 

2000 

232 

2080 

212 

2160 

192 

2240 

171 

2320 

151 

2400 

132 

2480 

ii5 

2560 

99 

2640 

86 

2720 

76 

2800 

69 

2880 

66 

2960 

65 

3040 

68 

3120 

74. 

3200 

84 

Arg.  XV. 


11 
14 
15 
18 

19 
19 

20 
20 

19 
18 
16 

14 
12 

9 
6 

h  3 
o 

-  4 
6 

9 
12 

15  i 

17 

18 


1 

21  1 
20 
19  ' 
17  I 
16 

13 
10 

7 
3 

-  1 


Equation.       |Arg.  XVI.  Equation. 


d. 

o 
40 
80 
120 
160  1 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 

IOQO 
IO4O 
IOSO 
1 1  20 
I  l6o 
I20O 
I24O 
I28o 
I320 
I360 
I4OO 
I44O 
I480 
1520 
I560 
l600 
164O 
l68o 
1720 
I760 


174 

168" 
161 
153 
143 
133 
121 
no 
98 
86 

75 
64 

53 
44 
36 
30 
25 
21 
20 
20 
22 
25 
3i 
38 
46 
56 
67 
78 
90 
102 

115 
126 

138 
148 

'57 
165 
172 
176 
179 


181+  2 

i8o~  1 
2 

4 

6 

Z-  8 


178 

174 

i68_ 
160 


6 

7 
8 
10 
10 
12 
1 1 
12 
12 
11  t 

»  I 
n  : 

li 

6  : 

5  i 
4 
I 
o 

4-  2 

V 

7  ' 

8  1 
10 
11 

11  1 

12  i 
12 

13 

11  I 
12 

10 

9 
8 

7 
4 
3 


d. 

0 

77 

80 

68 

9 
8 
8 

160 

60 

240 

52 

6 

320 

46 

7 

400 

39 

480 

34 

5 

560 

30 

\ 

640 

26 

2 

720 

24_ 

800 

22 

2 

880 

22 

23+ 

0 

960 

2 

1040 

25 

1 1 20 

28 

3 

1200 

31 

3 
5 
6 

1280 

36 

1360 

42 

1440 

49 

7 

1520 

56 

>  00  00^ 

1600 

64 

1680 

72 

1760 

81 

9 

1840 

90 

9 

1^20 

99 

9 

2000 

108 

9 

2080 

"7 

9 

2160 

126 

9 
8 
8 

2240 

'34 

2320 

142 

8 

2400 

150 

6 

2480 

156 

6 

2560 

162 

2640 

167 

} 

2720 

171 

2800 

'75 

4 

2880 
2960 

l7U 
178^ 

2 
1 

0 

3040 

178 

3120 

177 

3200 

174 

3 

3280 

171 

3 

336o 

167 

4 

3440 

162 

5 
6 

3520 

156 

3600 

149 

7 

3680 

142 

7 

8 

3760 

"34 

3840 

125 

9 

3920 

116 

9 

4000 

107 

9 

4080 

98 

9 

4160 

89 

9 

4240 

80 

9 

4320 
4400 

7i_ 

63 

9 
8 

The  quantities  tabulated  are  in  nnits  of  the  fourth  decimal  of  the  day. 
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Table  XXIII.        Table  XXIV.        Table  XXV.  Table  XXVI.  Table  XXVII. 


1      ,  „  i 
1  Arg.XVII.j 

Equa. 

1 

Arg.  XVIII. 

Equa. 

a. 

d. 

1 

s 

0 

82 

0 

.4 1 

240 

88 

80 

II 

480 

QA. 

160 

10 

720 

0.0 

240 

10 

960 

mi 

320 

1 1 

1200 

107 

400 

13  1 

1440 

480 

16  ! 

1680 

112 

560 

21 

1920 

ill 

640 

27 

2160 

1 1  -J 

720 

33 

2400 

112 

800 

40 

2640 

I IO 

880 

48 

2880 

IO8 

960 

56 

3120 

IO4 

1040 

64  1 

3360 
3600 

IOO 

1 120 

72  i 

96 

1200 

79  ! 

3840 

i 

1280 

87 

4080 

78 

1360 

93 

4320 

1440 

99 

4560 

71 

1520 

103 

4800 

6a. 

1600 

107 

5040 

57 

|  1680 

109 

5280 

SO 

I  1760 

no 

552° 

44 

j  1840 

110 

5760 

37 

j  I920 

109 

6000 

!  2000 

106 

6240 

26 

1  2080 

102 

6480 

2 1 

|  2160 

97 

6720 

l6 

'  2240 

91  ' 

6960 

I  7 

!  2320 

85 

7200 

10 

1  2400 

77  1 

7440 

8 

2480 

70  ! 

7680 

7 

1  2560 

62  : 

7920 

7 

j  2640 

54 ; 

8160 

8 

|  2720 

46 

8400 

10 

2800 

38  1 

8640 

\  12 

j    ,  2880 

3i 

8880 

16 

2960 

25 

9120 

20 

3040 

20 

1  9360 

25 

1  3120 

15 

9600 

30 

1  3200 

12  1 

9840 

36 

;  3280 

10  » 

10080 

42 

*  3360 

9  | 

10320 

i  49 

10560 

1  56 

10800 

63 

1 1040 

70 

11280 

1  77 

1 1520 

83 

11760 

1  89 

12000 

95 

i 

3720  !  80 
3840  j  73 


Arg.  XX.  Equa.  Arg.  XX. 1 


__ 

d. 

d. 

0 — 

18 

17 

19- 

29 

16 

30- 

36 

'5 

37- 

43 

14 

44- 

49 

»3 

50- 

55 

12 

56- 

60 

11 

61- 

65 

10 

66- 

7i 

9 

72- 

76 

8 

77- 

82 

7 

83- 

89 

6 

90- 

97 

5 

98- 

108 

4 

109— 

136 

3 

d. 


209  — 


196 

190- 
185  - 


16: 
156 


d.  , 

•255  1 
-226  1 
216 
208 
201 

195 
-  189 
184 
179 
173 
167 
161 
155 
M7 


Arg.  XXI. 

Equa. 

Arg.  XXI. 

d. 

d. 

d.  d. 

9 

388-399 

8 

345—387 

0  — 

0 

9 

332-344 

I  — 

Q 

7 

10 

323—331 

10 — 

I  7 

1 1 

315-322 

18- 

24 

12 

308—314 

25— 

3° 

'3 

302-307 

3»- 

36 

14 

296—301 

37— 

42 

"5 

291—295 

43— 

48 

16 

285 — 290 

49— 

53 

17 

280—284 

54- 

58 

18 

275-279 

59- 

64 

19 

269—274 

65- 

69 

20 

264—268 

70- 

74 

21 

259-263 

75- 

79 

22 

253-258 

80- 

85 

23 

248—252 

86— 

90 

24. 

243—247 

91- 

96 

25 

237—242 

97- 

102 

26 

231-236 

103- 

108 

27 

225  —  230 

109— 

"5 

28 

218—224 

116- 

123 

29 

210—217 

124- 

132 

30 

201 — 209 

133- 

144 

31 

188—200 

145- 

187 

32 

Tlio  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d 

d. 

d. 

A. 

0 

120 

240 

360 

480 

600 

720 

840 

960 

1080 

1200 

I320 

1440 

1560 

1680 

1800 

1920 

2040 

2160 

o 

20;  • 

169 

'34 

106 

fifi 
00 

84 

90 

io5 

I25 

U7 

170 

192 

214 

231 

239 

230 

218 

189 

154 

I 

201 

1  a-> 

124 

93 

74 

Ark 
°9 

79 

99 

1 26 

!52 

J75 

194 

211 

224 

233 

23O 

225 

211 

184 

2 

197 

»55 

1 20 

o7 

AA 
OO 

At 
O I 

71 

95 

127 

1  r  fi 
I58 

1  fi* 
1 84 

203 

214 

220 

225 

220 

229 

223 

209 

3 

192 

t  r  A 
15° 

119 

QA 
OO 

A-» 

°3 

r  A 

5° 

AA 

00 

92 

129 

v  AA 

100 

..0 
198 

n,  r  A 

210 

224 

223 

219 

218 

220 

223 

222 

4 

186 

33 

1 20 

87 

61 

33 

64 

QI 

y* 

111 

\1A. 
1  /'+ 

212 

21< 

J  J 

241 

211 

2  IQ 

208 

220 

5 

179 

'53 

122 

91 

67 

57 

64 

91 

132 

l8o 

220 

1  f  A 
23O 

205 

253 

229 

204 

I90 

191 

204 

2. 
0 

172 

152 

1 26 

97 

74 

A-» 

°3 

A>» 
07 

91 

'33 

185 

238 

270 

29I 

281 

249 

211 

181 

169 

178 

7 

100 

*55 

*34 

109 

fiA 

73 

74 

94 

'33 

187 

245 

293 

0  r  fi 

318 

3'4 

280 

23I 

!83 

153 

150 

o 
o 

t  A-» 

1 0 1 

t  A  A 

140 

I  20 

IO4 

89 

fir 
85 

IOO 

*35 

188 

249 

3°5 

342 

348 

3!9 

264 

201 

150 

127 

o 
y 

16c, 

1 70 

164 

I4Q 

1 20 

112 

I  04 

112 

141 

188 

24Q 

11 1 

m8 

J3" 

178 

360 

307 

z34 

164 

117 

IO 

T  AV 

1  fi-» 

1 02 

t  fir 

I85 

177 

l6o 

142 

13o 

'3* 

1 89 

246 

310 

j°7 

400 

397 

353 

279 

195 

127 

1 1 

172 

>95 

207 

207 

197 

179 

163 

w  *A 
I56 

I65 

193 

242 

3°3 

iAr 

365 

410 

424 

396 

329 

239 

153 

1 2 

!75 

205 

227 

237 

233 

219 

201 

■  CA 
150 

t  fie 
155 

20I 

nfi 
238 

292 

353 

407 

437 

425 

370 

290 

193 

'3 

*  «»A 
I7O 

211 

241 

26l 

200 

258 

241 

221 

208 

212 

235 

277 

333 

391 

433 

444 

412 

33» 

241 

14 

17^ 

211 

24Q  ' 

278 

201 
^  Jo 

2Q2 

278 

*33 

2i«; 

aj3 

226 

211 

262 

308 

i6i 

41  I 

AACi 

429 

376 

zoo 

lS 

*73 

211 

25! 

287 

3IO 

3!7 

3°9 

288 

20 1 

242 

235 

247 

280 

327 

378 

417 

427 

396 

326 

IO 

!73 

or»fi 
2O0 

249 

255 

3*9 

334 

332 

3*4 

280 

258 

238 

235 

252 

.0. 
287 

334 

378 

405 

397 

349 

177 

207 

240 

285 

320 

34i 

-»  M  A 

340 

333 

30O 

273 

243 

220 

226 

247 

285 

329 

3b5 

377 

354 

T  V 

15 

105 

2lO 

244 

282 

3I7 

342 

352 

345 

321 

286 

249 

219 

205 

21 1 

230 

274 

315 

342 

341 

IQ 
ay 

108 

217 

246 

280 

114. 

140 

33j 

ISO 

1  ?o 

20C 

255 
33 

216 

189 

180 

IOI 

■  y 1 

220 

296 

3!3 

20 

214 

225 

252 

_  O  _ 

201 

311 

-1  -»A 

33° 

35 1 

35 1 

33° 

302 

201 

«  »  A 

210 

179 

!57 

154 

171 

204 

244 

275 

21 

^-»fi 

24O 

200 

2»5 

31 1 

334 

340 

35° 

338 

3°7 

iAA 

200 

..0 
218 

!74 

141 

•  oA 
1  20 

'31 

>55 

192 

230 

22 

238 

249 

207 

289 

311 

33* 

345 

->  «fi 

340 

337 

3°9 

270 

222 

*73 

!33 

IO7 

IOO 

114 

M5 

l85 

23 

24I 

252 

269 

290 

310 

328 

340 

343 

334 

3l° 

273 

220 

t  >tA 

170 

*3° 

rtA 
90 

79 

83 

106 

144 

24 

234 

246 

264 

284 

104 

121 

112 

II1? 
00  j 

128 
3 

107 

274 

74 

220 

180 

1 12 

02 

68 

62 

77 

25 

221 

232 

25O 

270 

290 

308 

3*9 

323 

A 

310 

300 

27O 

23O 

f  fi  4 
1 84 

136 

94 

A, 

5i 

57 

Si 

/»A 
20 

202 

212 

228 

249 

269 

287 

299 

3°5 

300 

257 

262 

227 

*  A 

150 

142 

IOO 

68 

49 

48 

64 

27 

I53 

I90 

203 

222 

242 

2  bO 

273 

2  OO 

277 

208 

248 

215 

•  fir 

146 

108 

76 

55 

49 

58 

25 

167 

I70 

150 

>95 

213 

229 

242 

250 

249 

243 

227 

205 

!79 

148 

117 

89 

69 

60 

64 

20 

ir.8 

157 

l62 

171 

186 

200 

21 1 

2l8 

2l8 

214 

201 

187 

169 

Ivl7 
*4/ 

124 

IOI 

87 

79 

0 1 

3° 

!57 

i$2 

'53 

>59 

t  At 
107 

177 

1 84 

t  Rfi 
1 00 

1  fifi 
188 

I84 

•  ~  A 

I/O 

»  Ar 
1 05 

'54 

I4I 

1 25 

117 

108 

i°5 

107 

;  3l 

?At 
10 1 

t  r  A 

'55 

'5° 

*59 

»  A  •» 

Ib3 

t  AA 
I  OO 

t  Ar 
IO5 

162 

I  5O 

149 

141 

'3° 

I32 

I29 

128 

I30 

133 

140 

32 

170 

i  Ae 
I05 

I  03 

162 

1 62 

r  Ai 
IOI 

1  rfi 

!5o 

*53 

I44 

135 

127 

I  19 

117 

119 

I25 

'35 

I48 

162 

177 

33 

17V 

1  tA 
170 

Y  -A 
I7b 

«  »»A 
I  7O 

'75 

!7* 

104 

*53 

'39 

124 

112 

I02 

IOO 

io5 

115 

!37 

161 

186 

211 

181 

184 

l80 

102 

101 

180 

ISO 

16; 

146 

1  ^4 

I08 

QI 

yj 

87 

yz 

IOS 

1 J4 

166 

239 

35 

179 

157 

I97 

206 

211 

211 

202 

tfiA 
IoO 

163 

114 

94 

83 

04 

rvfi 
95 

127 

*65 

2IO 

256 

-*a 
3° 

172 

1  fi-> 
1o2 

197 

212 

224 

23O 

226 

212 

189 

100 

l$l 

io5 

88 

82 

92 

1 18 

157 

207 

261 

37 

102 

172 

1 90 

2IO 

230 

243 

247 

239 

219 

190 

*59 

I  28 

103 

89 

92 

1 1 1 

148 

197 

256 

3° 

I52 

IOI 

1  tK 
I7S 

20I 

226 

247 

20O 

26l 

248 

225 

194 

I59 

129 

108 

IOO 

I  1 1 

139 

184 

241 

1  IQ 

1 

I48 

I  K2 
M  D 

16s 

187 

214 

24  1 

26l 

274 
274 

27  I 

2C6 

IQ7 

164 

1 16 

I  20 

1  in 

1  '9 

J39 

172 

40 

!54 

15° 

'57 

"73 

I99 

228 

256 

277 

o«A 
280 

282 

«A 
263 

236 

203 

174 

!50 

139 

144 

l66 

205 

41 

170 

l6o 

*58 

»  Ar 

I  04 

212 

242 

27O 

200 

298 

29I 

274 

245 

217 

180 

1(9 

162 

I70 

"95 

42 

Io2 

170 

167 

I/O 

1  rvA 
190 

224 

255 

283 

302 

3°9 

3°4 

285 

262 

2A 

208 

191 

185 

'95 

43 

.  234 

215 

!95 

1 00 

I76 

r  fie 

206 

235 

^AA 
200 

295 

3M 

322 

3!7 

302 

2;9 

252 

228 

212 

207 

44 

273 

254 

oofi 
225 

204 

1 87 

182 

192 

214 

244 

277 

300 

328 

33° 

334 

3*9 

297 

270 

246 

228 

45 

310 

294 

267 

236 

207 

189 

I84 

194 

218 

250 

2S6 

3i8 

34i 

352 

349 

335 

311 

283 

257 

46 

34i 

33i 

305 

272 

235 

204 

I84 

180 

192 

219 

256 

295 

329 

354 

365 

361 

345 

318 

288 

47 

36i 

358 

338 

306 

265 

225 

192 

173 

171 

187 

220 

261 

303 

340 

364 

374 

3b7 

346 

315 

48 

37o 

374 

362 

334 

295 

249 

206 

»73 

«57 

159 

183 

220 

265 

3io 

347 

3A9 

374 

361 

334 

49 

366 

377 

374 

354 

318 

273 

224 

181 

150 

138 

149 

178 

221 

270 

315 

348 

366 

3A3 

343 

5o 

353 

369 

373 

362 

335 

295 

245 

195 

154 

128 

124 

141 

177 

224 

274 

3i6 

344 

352 

340 

5' 

334 

35i 

362 

359 

34i 

308 

264 

213 

165 

129 

1 1 1 

115 

139 

180 

229 

276 

3" 

329 

326 

52 

3io 

328 

341 

345 

337 

3M 

278 

232 

184 

140 

110 

IOO 

in 

142 

186 

233 

273 

296 

3°4 

53 

286 

300 

315 

323 

323 

312 

287 

249 

204 

159 

122 

100 

98 

117 

151 

194 

234 

263 

278 

54 

262 

271 

284 

295 

301 

299 

287 

260 

224 

183 

142 

114 

99 

105 

12S 

162 

200 

23* 

249 

55 

239 

242 

251 

261 

272 

278 

277 

263 

238 

205 

168 

136 

"3 

108 

118 

142 

173 

202 

222 

56 

219 

215 

218 

225 

237 

248 

256 

255 

243 

223 

194 

164 

136 

*23 

122 

»34 

155 

180 

198 

57 

201 

189 

186 

189 

199 

212 

227 

236 

238 

230 

213 

190 

165 

147 

137 

138 

149 

165 

180 

58 

185 

168 

157 

'55 

161 

173 

191 

208 

221 

227 

223 

210 

192 

174 

159 

152 

153 

160 

169 

59 

172 

150 

134 

127 

127 

136 

153 

173 

194 

211 

221 

222 

213 

200 

185 

172 

166 

164 

165 

60 

162 

137 

"7 

104 

99 

i°3 

116 

137 

161 

187 

208 

221 

225 

221 

210 

196 

185 

176 

169 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

A 

2280 

2400 

2520 

2640 

2760 

2880 

3000 

3120 

3240 

3360 

3480 

3600 

3720 

_ 

3840 

3960 

4080 

4200 

4320 

4440 

122 

IQP 

90 

.  95 

IOo 



1 20 



144 

.  

i  Ai 
I OI 



t  tA 
170 

T  Rr» 
I  09 

200 



2I3 

232 

256 



oft* 
254 

3!5 

342 

9A1 
301 

3°9 

0 

!54 

130 

!I5 

112 

121 

*35 

'53 

171 

tRA 
150 

200 

211 

222 

237 

256 

279 

305 

335 

357 

37° 

1 

t  KR 

»  AA 
IOO 

149 

142 

*45 

r  r  A 
15° 

171 

Ih7 

202 

215 

225 

234 

243 

257 

274 

297 

321 

344 

?Ai 
301 

2 

214 

20I 

I»7 

179 

I7» 

tRA 
I  OO 

197 

211 

224 

235 

243 

240 

253 

259 

270 

oRA 
2oO 

3°5 

325 

343 

3 

226 

226 

221 

216 

2IC 

220 

228 

21Q 

264 

267 

266 

261; 

268 

27^ 

288 

707 

720 

4 

22 1 

236 

244 

247 

249 

254 

260 

269 

277 

2»3 

oRA 
2oO 

->RA 
2oO 

281 

274 

269 

267 

271 

200 

293 

5 

202 

229 

251 

267 

276 

■7ft-> 
253 

9ftr» 

295 

302 

3°5 

306 

3°3 

295 

?ft  j 
2o3 

271 

26 1 

250 

9Ck 

255 

265 

A 
0 

171 

2o6 

242 

271 

29I 

3°4 

312 

318 

322 

323 

321 

-» »  A 
310 

3°5 

291 

274 

256 

243 

237 

236 

7 

*39 

*73 

210 

260 

293 

315 

327 

334 

33° 

335 

33 1 

324 

3ii 

294 

273 

251 

23 1 

217 

0 
0 

in 

*  j 

184 

2n 
*  j  / 

282 

11 c. 

j1j 

342 

344 

741 

77«i 
j  jj 

12S 

711 
j  ■  * 

2Q2 

270 

244 

220 

1 00 

184 

Q 

rkA 

90 

105 

140 

205 

261 

3°4 

332 

345 

347 

343 

333 

320 

3°5 

oRA 
250 

263 

236 

205 

f  ft  7 
I83 

i  A-> 
102 

IO 

97 

ftyl 
04 

113 

170 

233 

<*rr 

2oO 

324 

343 

347 

341 

329 

3f3 

295 

274 

25 1 

226 

197 

I70 

I44 

1 1 

I  lA 

7ft 

7° 

OO 

r  ?A 

•3° 

202 

264 

31 1 

337 

345 

339 

324 

3°4 

2^3 

200 

??ft 
235 

214 

iftT 
157 

!59 

'34 

1 2 

140 

°7 

7  A 

74 

IO7 

I  Aft 

1  DO 

235 

292 

327 

34° 

33° 

3'9 

295 

271 

223 

20I 

177 

152 

128 

'3 

189 

no 

73 

86 

137 

206 

269 

313 

jjj 

JJ  j 

314 

288 

260 

232 

208 

187 

168 

147 

127 

14 

231 

141 

ft? 
°3 

*JA 

74 

'75 

241 

295 

323 

327 

311 

0R0 
2o2 

25 1 

220 

194 

!74 

icft 

144 

'31 

»  e 
'5 

9A7 

ZD7 

I  7  T 

»75 

103 

7  O 

88 

142 

270 

3°7 

11  ft 
310 

3°5 

otA 
270 

242 

208 

179 

!59 

!47 

it? 

*35 

16 

292 

208 

129 

80 

7A 
7° 

!I5 

170 

242 

*>ra 
200 

3°5 

296 

269 

233 

*95 

I  ft  A 
IU4 

144 

134 

'33 

1  ?ft 

l7 

3°3 

z35 

*57 

9° 

73 

94 

147 

210 

260 

9RA 

9ftj 
204 

260 

223 

ift? 
Io3 

I48 

l25 

117 

1  ?c 

18 

299 

252 

183 

118 

80 

82 

121 

178 

272 

26s 

270 

24Q 

212 

170 

I^I 

J 

IO? 

97 

fo5 

125 

19 

202 

9cft 
250 

206 

144 

97 

02 

IO5 

10 
'53 

205 

243 

254 

238 

203 

!59 

I  lf\ 
I  I  O 

RA 
00 

74 

ft? 
°3 

107 

20 

z55 

9C  >1 

z54 

172 

94 

IOO 

1  ?A 
!3° 

iftl 

I53 

223 

241 

23I 

inft 
195 

152 

IO6 

71 

53 

Co 

59 

8c 
°5 

22 1 

240 

229 

196 

'51 

r  1  A 
I  10 

IOo 

170 

209 

232 

225 

199 

!53 

IO3 

a^ 
02 

37 

37 

Ao 

22 

ifte 

1  *5 

9lft 

99ft 
220 

213 

179 

144 

127 

1  ?A 
!3° 

tAA 
IOO 

203 

229 

232 

2Uo 

I  O4 

"3 

Ac 

°5 

32 

23 

40 

23 

ISO 

192 

218 

222 

203 

174 

ll2 
1  J 

1  c  1 

J 

172 

204 

2\X 

jj 

242 

22< 

l86 

I  ?4 

82 

41 

22 

28 

24 

119 

I  f%A 
I  04 

201 

221 

218 

199 

r*rft 
I7» 

170 
I70 

IS3 

210 

24O 

256 

245 

217 

r  AR 
I  DO 

1 14 

AA 

?A 
3° 

31 

25 

I  l8 
13° 

l8o 

VI 

223 

2l6 

200 

I9O 

196 

91  ft 
2IO 

9/lft 
24O 

271 

274 

253 

21  I 

1  eft 
155 

A7 

07 

5° 

26 

°3 

I  19 

l6l 

197 

224 

215 

205 

207 

224 

253 

9ft  r 

295 

2ft7 
207 

9Cfi 
25O 

26? 

icft 

III 

Sc 
°5 

97 
z7 

81 

!47 

ift? 
Io3 

210 

223 

220 

2I3 

212 

224 

251 

253 

305 

3!4 

297 

2I5 

168 

1  ?  ? 
'33 

28 

93 

114 

144 

175 

202 

217 

2IQ 

214 

210 

218 

241 

274 

^07 

328 

328 

306 

270 

227 

188 

29 

117 

132 

•54 

1 77 

199 

213 

216 

210 

203 

206 

224 

255 

294 

324 

342 

33° 

3'4 

281 

243 

3° 

'5* 

164 

179 

194 

208 

215 

tie 
215 

206 

1 96 

192 

229 

268 

337 

349 

34  2 

323 

9r»'> 
292 

?  1 
31 

192 

204 

217 

225 

230 

229 

221 

207 

191 

179 

f  Rt 
151 

200 

235 

277 

310 

344 

353 

34s 

325 

32 

234 

251 

263 

oAt 
20/ 

9Ae 

255 

239 

217 

192 

*73 

?  Ac 
I05 

'74 

202 

241 

254 

322 

347 

35° 

349 

33 

271 

296 

311 

316 

309 

202 

267 

236 

204 

174 

157 

i^S 

173 

205 

247 

289 

325 

347 

354 

^4  ! 

298 

333 

->cA 
35° 

?A? 

3°3 
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335 
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l53 

I70 
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343 

35 
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297 

249 

203 
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260 

295 

322 

3° 

3*4 

3°7 

407 

43° 

432 

413 

377 
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325 

276 

224 

ift? 

I53 

150 

1  A  A 

140 

'51 

169 

197 

230 

2^>t 

294 

37 

302 

360 

407 

A  ?8 

43° 

440 

435 

354 

299 

244 

198 

IO7 

x53 

!53 

164 

184 

237 

9Ac 
205 

?ft 
3° 

28 1 

141 

393 

4^0 

447 

4.4.1 

41 1 

111 

257 

20Q 

177 

161 

160 

168 

181 

198 

217 

238 

39 

257 

3'3 

3°5 

407 

43° 

43 1 

4IO 

^Aft 
30a 

310 

261 

213 

t  R^ 
1 50 

I  A  4 

1 04 

1 75 

tftn 
I57 

197 

207 

9rft 

40 

235 

9ft  3 

253 

332 

373 

400 

407 

392 

357 

3O5 

253 

207 

!75 

162 

r  AA 
I  OO 

ifto 
1 00 

x95 

205 

207 

207 

4* 

220 

256 

297 

335 

^A? 
3°3 

373 

3°4 

335 

29I 

240 

*93 

t  At 
101 

'5° 

159 

1  Ro 
ISO 

202 

215 

214 

205 

42 

215 

237 

9AA 
200 

323 

335 

33° 

3°7 

267 

220 

*74 

'43 

!32 

I44 

!73 

204 

225 

227 

212 

43 

222 

227 

243 

205 

->ftc 

255 

296 

295 

276 

242 

190 

'54 

1 22 

1 10 

124 

1  cft 

201 

232 

242 

227 

44 

237 

227 

229 

239 

251 

260 

261 

246 

217 

178 

136 

«°3 

90 

I02 

139 

191 

235 

257 

249 

45 

258 

235 

222 

220 

224 

229 

229 

218 

195 

l62 

123 

90 

73 

82 

118 

175 

232 

270 

273 

46 

279 

246 

221 

207 

201 

202 

201 

194 

177 

I50 

"5 

83 

63 

67 

99 

157 

223 

277 

297 

47 

297 

258 

224 

I98 

183 

178 

176 

172 

l6l 

142 

113 

83 

62 

60 

84 

138 

209 

277 

316 

48 

308 

267 

226 

192 

168 

'57 

153 

151 

H7 

'35 

114 

89 

67 

59 

75 

121 

191 

268 

325 

49 

3" 

270 

226 

186 

156 

138 

132 

131 

132 

129 

117 

98 

78 

66 

73 

107 

171 

250 

323 

5o 

304 

267 

224 

l80 

145 

122 

112 

"3 

II9 

123 

120 

IO9 

93 

78 

77 

98 

150 

226 

307 

51 

290 

259 

218 

174 

135 

IO9 

96 

97 

I07 

117 

124 

122 

1 1 1 

97 

89 

96 

133 

197 

279 

271 

247 

211 

168 

129 

IOO 

85 

85 

97 

114 

130 

136 

133 

120 

107 

103 

122 

169 

242 

53 

1  249 

232 

20I 

163 

125 

95 

79 

78 

92 

114 

137 

'53 

157 

149 

134 

119 

121 

147 

203 

54 

227 

216 

191 

I58 

123 

95 

79 

79 

93 

118 

149 

173 

185 

183 

168 

147 

132 

136 

171 

55 

206 

199 

l8l 

153 

123 

98 

84 

84 

100 

128 

163 

I96 

217 

222 

209 

185 

157 

141 

!5o 

56 

188 

184 

171 

149 

124 

103 

9i 

94 

112 

141 

181 

221 

250 

263 

255 

232 

196 

162 

147 

57 

'  174 

172 

l6l 

144 

124 

108 

101 

106 

125 

158 

200 

245 

282 

304 

304 

284 

245 

199 

162 

58 

166 

162 

'53 

I40 

124 

112 

109 

116 

138 

173 

218 

267 

3" 

34i 

349 

336 

299 

247 

194 

59 

164 

157 

148 

136 

124 

"5 

"5 

125 

149 

185 

230 

283 

331 

369 

386 

i 

38! 

349 

298 

237 

60 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 
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240 
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600 
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1320 

1440 

I56o 

1680 
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60 
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137 

117 

104 

99 
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161 

187 

208 
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185 
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01 
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130 

1 05 

91 

81 

79 
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104 
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209 
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90 

76 

68 

69 
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98 

83 

72 
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70 
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6a. 
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90 
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79 

7C 

75 
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79 

94 
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27  A 
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r  „ 
65 
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140 
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97 

93 

97 
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290 
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287 
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"3 
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I50 
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177 
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1Sl 
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3l8 

60 
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24.7 
247 
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187 

208 
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3U7 

70 

40 
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67 

"5 
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231 
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323 
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200 
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203 
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217 

250 

284 

71 

20 

43 

89 

*52 

220 

204 

333 

36l 

307 

350 

\t 

277 

237 

203 

J83 

180 

I94 

220 

254 

72 

12 

26 

67 

128 

201 

275 

338 

380 

398 

39 1 

3°4 

322 

275 

23O 

196 

178 

177 

193 

221 

73 

*  o 

21 

51 

107 

179 

257 

329 

384 

415 
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712 

•J 
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*yj 
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435 

43° 
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>32 

IOI 

91 
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202 
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389 

423 

432 
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338 
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235 
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154 

77 

190 

«53 

132 

J33 
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197 

252 

311 

363 

400 

.  1  A 
410 

410 

384 

344 

297 

249 

206 
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!59 

7o 

246 

209 

181 

169 

176 

202 

242 

289 

335 

37i 

_  0,. 
389 

389 

370 

338 

298 

255 

215 

,0, 
I85 

167 

70 

^95 

261 

oi\ 

211 

204 

214 

239 

272 
7 

708 

770 

jjy 

7C6 

7C0 
ojy 

J44 

718 

28C 

249 

214 

I89 

171 
171 

00 

329 

3°4 

276 

252 

236 

233 

242 

20I 

284 

3°7 

320 

322 

3" 

289 

_ /- _ 
20O 

231 

203 

!83 

I70 

fit 
01 

»  «  A 
340 

333 

312 

200 

207 

254 

25O 

255 

«AA 
200 

270 

285 

204 

273 

253 

23O 

205 

>83 

*  AO 
I  OO 

V  A  w 

IOI 

52 

347 

346 

334 

3H 

292 

273 

200 

253 

252 

254 

253 

248 

236 

217 

I90 

174 

156 

!45 

143 

fi-> 
83 

33° 

343 

342 

33° 

310 

209 

27O 

254 

243 

235 

227 

217 

203 

1 04 

»  A-» 

!43 

128 

119 

I20 

7f>C 
? 

33/ 

111 
3JJ 

1  in 
3*9 

^99 

277 

^77 

2C7 

2  78 

22 1 

207 

I  Q7 

176 

I  C7 

1 77 

117 
1  1  / 

I  07 

lo3 

9j 

08 

9° 

fir 

85 

276 

3°5 

321 

326 

319 

3°3 

2ol 

258 

235 

213 

194 

I7O 

!57 

138 

» » 0 
1 18 

IOO 

86 

79 

0  ■ 
81 

QA 
OO 

252 

277 

299 

310 

3IO 

299 

280 

259 

233 

_  _  0 
200 

l85 

w  A  f 

l65 

H5 

126 

109 

92 

79 

72 

72 

fi>* 

87 

227 

251 

272 

287 

292 

288 

274 

254 

230 

205 

IoO 

!59 

139 
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93 

82 

*.  A 
76 

75 
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So 

214 

229 

245 

200 

209 

209 
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245 

225 

20I 

178 

»  fA 

'5° 

!37 
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I  IO 

IOO 

93 

OO 

00 

80 
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2IO 
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ZI4 

240 
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2l6 

Ift7 
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1  c6 

178 

I  OA 

1^4 

1IC 

1 10 

1  m 

IO7 

!!! 

90 

215 

209 

203 

204 

209 

215 

2l6 

212 

203 

190 

!73 

*  fA 

'56 

140 

129 

123 

121 

123 

127 

!33 

91 

227 

213 

194 

Io2 

179 

IOI 

l85 

187 

»  O  * 
'85 

179 

<  AQ 
I  OO 

■  f  A 
156 

144 

J35 

!3° 

132 

'38 

147 

'57 

92 

243 

225 

196 

•I70 

153 

I48 

157 

»  A« 
I02 

.  A  < 
104 

l6l 

150 

149 

142 

"39 

142 

151 

l62 

177 

93 

259 

245 

210 

I O9 

'36 

119 

1 18 

125 

!35 

I4O 

152 

!55 

'54 

152 

150 

!53 

l63 

*  •»  A 
176 

J93 

Q4. 

z/4 

269 

234 

l82 

111 

IOO 

88 

ft? 

1 07 

I2C 

I4O 

I  C  7 
*  JJ 

160 

167 

16c 

1 68 

176 

l88 

20C 

95 

284 

294 

266 

2IO 

146 

96 

A^. 
69 

65 

79 

IO3 

127 

151 

168 

178 

183 

187 

193 

202 

217 

#->A 

9° 

287 

3l6 

301 

248 

176 

109 
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64 

48 

56 

82 

"3 

147 
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193 
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215 

221 

230 

97 
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330 

335 

294 

220 

140 

77 

44 

42 
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100 

142 

179 

209 

„„„ 

239 

242 

245 

248 

98 

200 

331 

360 

338 

273 

187 

IOO 

57 

40 

53 

00 

■  -»A 

J36 

l83 

223 

251 

268 

273 
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270 

QO 
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im 
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•32c 

O.AA 

*44 

ICC 

86 

C  I 

J 1 

C2 

6^ 

87 

1 70 

187 

272 

270 

in  a 
Ju4 

70  7 

296 

IOO 

213 

296 

303 

392 

368 

30I 

212 

130 

77 

OI 

82 

125 

181 

236 

283 

3>5 

3jO 

332 

322 

IOI 

183 

262 

339 

390 

395 

350 

270 

183 

1 16 

83 

0^. 
89 

124 

178 

236 

289 

329 

350 

355 

346 

I02 

*57 

222 

300 

-.AC 
368 

400 

352 

321 

239 

.  A  -» 

l63 

113 

104 

I20 

174 

231 

287 

333 

362 

37i 

363 

io3 

140 

185 

254 

328 

382 

393 

357 

289 

212 

152 

126 

'34 

172 

223 

28o 

33° 

303 

377 

373 

104 

139 

159 

209 

279 

345 

381 

374 

327 

258 

'95 

r55 

147 

172 

2l6 

269 

357 

375 

374 

105 

154 

I48 

174 

228 

296 

349 

369 

348 

296 

235 

186 

166 

176 

2IO 

257 

305 

344 

365 

369 

106 

186 

157 

156 

187 

244 

304 

345 

35o 

7.20 

270 

219 

188 

185 

206 

245 

288 

327 

35 1 

358 

107 

232 

184 

156 

162 

200 

255 

308 
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328 

294 

248 

211 

196 
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234 

272 

309 

334 

345 

108 

284 

225 

177 

155 

169 

211 

264 

307 

322 

3o7 

272 

234 

2IO 

208 

225 

255 

280 

316 

328 

109 

335 

272 

210 

166 

155 

177 

223 

272 

3°4 

308 

287 

253 

225 

212 

218 

239 

268 

295 

3" 

110 

377 

316 

248 

IOO 

157 

157 

189 

235 

278 

298 

293 

268 

239 

218 

212 

224 

246 

271 

289 

in 

403 

349 

283 

218 

170 

151 

164 

202 

248 

280 

290 

276 

250 

224 

208 

209 

223 

244 

264 

112 

410 

366 

307 

243 

187 

154 

150 

176 

218 

257 

280 

278 

258 

230 

207 

196 

200 

214 

233 

"3 

398 

363 

314 

257 

201 

161 

144 

157 

191 

232 

264 

274 

263 

236 

207 

186 

178 

184 

199 

114 

37i 

344 

304 

257 

207 

166 

143 

145 

169 

208 

245 

264 

263 

2\2 

211 

1S1 

162 

156 

164 

"5 

334 

312 

280 

242 

202 

165 

141 

137 

153 

186 

224 

251 

259 

246 

218 

183 

153 

135 

133 

116 

296 

274 

247 

2l6 

1 8S 

157 

137 

130 

141 

169 

205 

235 

252 

248 

226 

190 

154 

125 

in 

117 

261 

237 

211 

185 

l62 

142 

128 

124 

133 

156 

188 

220 

243 

248 

234 

203 

164 

128 

102 

118 

235 

206 

178 

153 

135 

123 

"7 

118 

128 

149 

177 

207 

232 

244 

24O 

216 

181 

141 

107 

119 

216 

183 

152 

126 

109 

102 

103 

in 

126 

146 

170 

197 

222 

238 

242 

228 

201 

164 

126 

120 

206 

169 

134 

IO6 

88 

84 

90 

105 

125 

147 

170 

192 

214 

231 

239 

236 

218 

189 

154 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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202 

t  ftp 
I»5 

177 

179 

I9O 
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200 
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323 
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Aft 
Oo 
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278 

289 
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264 
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6q 
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207 

295 
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209 
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249 
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70 

207 

312 

326 

320 

3*7 

300 
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200 

275 

271 

274 

202 

292 

299 

290 

209 

270 

242 

209 

*73 

71 

z55 

204 

306 
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310 

3*3 

301 

288 

276 

270 
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200 

?ftn 
259 

296 

29O 

oRn 
209 

269 

24I 

205 

166 

72 

251 

?7ft 

270 

295 

299 
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?fti 
20 1 

269 
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261 

267 
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200 

2yO 

2»5 

OAft 
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24O 

205 

164 

73 

191 

219 

247 
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278 

277 

268 

2CC 

246 

241 

248 

257 

267 

7 

274 

274 
/4 
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218 
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166 

74 
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242 

256 

oeR 
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251 

239 

227 

222 

23! 

24I 

251 

255 

249 

23I 

204 

107 

75 

I  eft 

*74 

197 

219 

235 

241 

236 

223 

209 

inft 

196 

201 

2IO 

222 

23 1 

23l 

221 

199 

168 

tA 
70 

1  eft 
150 

1A7 
IO7 

iRa 
104 

204 

220 

227 

224 

212 

*95 

rftrt 

172 

173 

loo 

I92 

204 

211 

onft 
2O0 

!93 

169 

77 

160 

1 66 

180 

197 

212 

f  1  7 
217 

1 87 
io7 

l68 

!54 

15° 

!53 

164 

170 

1 09 

I94 

T  ft*7 
I»7 

I7O 

7ft 

7° 

166 

I70 

181 

I96 

210 

218 

217 

206 

186 

164 

145 

1 14 

1 12 

I40 

I?4 

169 

l8l 

182 

174 

70 

167 

*73 

199 

213 

221 

221 

2|| 

107 

*43 

126 

119 

I23 

*  3° 

'54 

I70 

I  cMJ 

l80 

Rn 

162 

172 

l86 

202 

217 

22 

228 

220 

o^t\ 

176 
170 

149 

1 20 

114 

113 

I23 

142 

IOJ 

iftn 
IOO 

I89 

Rt 
OI 

I  jIO 

*4y 

io3 

l82 

20I 

219 

231 

z35 

229  ' 

l88 

l59 

'33 

I!5 

IO9 

1  iA 

'34 

icft 
150 

iftt 
lot 

199 

R-? 
02 

130 

140 

172 

*95 

217 

233 

240 

236 

223 

200 

172 

'43 

121 

I IO 

ll3 

129 

!54 

I83 

208 

8-» 
°3 

1 10 

I  "JO 

157 

18c. 

210 

210 

242 

242 

211 

21 1 

18c. 

jj 

1 11 

Il6 

111 

126 

150 

182 

214 

84 

9Z 

112 

141 

172 

201 

225 

240 

244 

07R 

222 

197 

1 00 

142 

124 

117 

1 26 

*47 

179 

210 

ftp 

55 

ft? 

IOO 

1  20 

!59 

191 

orft 
2IO 

237 

245 

243 

23O 

209 

102 

150 

x35 

124 

I2o 

H5 

I7O 

214 

ftA 
oO 

82 

nft 

1Sl 

ift? 

I83 

234 

247 

2lft 

220 

196 

171 

149 

t 

*35 

'33 

172 

ft-T 

°7 

93 

6 

125 

15° 

iftn 

i.09 

232 

OA  7 
247  . 

oco 
252 

6 

232 

Tft7 
I07 

io5 

149 

H3 

172 

2U^ 

ftft 
00 

114 

123 

I38 

150 

I84 

2IO 

234 

251 

258 

255 

244 

226 

205 

183 

167 

ic8 

160 

176 

204 

89 

139 

iaR 

14" 

J59 

'75 

*95 

217 

239 

256 

zoo 

<»AA 
200 

257 

242 

223 

202 

rftT 
I»7 

170 

*75 

r  8A 
150 

ZKJO 

90 

166 

17A 
170 

iftc 

196 

212 

229 

247 

263 

274 

276 
270 

270 

257 

240 

222 

206 

196 

'95 

200 

21/ 

91 

202 

211 

220 

231 

243 

256 

271 

oR  i 
20 1 

204 

?00 

270 

255 

01R 
235 

224 

214 

2l6 

229 

92 

208 

223 

234 

243 

250 

259 

279 

287 
207 

291 

288 

279 

265 

25I 

237 

22o 

226 

230 

Z4I 

93 

222 

239 

252 

261 

267 

273 

278 

285 

29I 

294 

291 

284 

271 

257 

245 

2l6 

234 

2 1Q 

250 

94 

249 

263 

273 

279 

?ft? 

203 

286 

289 

292 

293 

290 

oR  i 
203 

271 

0 

orft 
255 

245 

237 

<35 

24O 

252 

95 

257 

271 

oftr 
2oI 

oftA 
zoo 

290 

291 

291 

29I 

?Rft 
20U 

279 

267 

254 

24O 

231 

229 

234 

z45 

nA 
90 

254 

264 

275 

2o4 

290 

293 

293 

292 

209 

oRe 
205 

2oO 

272 

259 

240 

23I 

222 

217 

220 

23 1 

97 

?7o 

273 

279 

-»ftp 

205 

290 

293 

293 

286 

281 

274 

251 

237 

221 

2IO 

203 

203 

21 1 

nft 
95 

287 

284 

283 

285 

287 

290 

290 

287 

283 

276 

268 

257 

244 

229 

213 

200 

IQO 

I87 

I9I 

99 

3°9 

297 

?ftft 

2»3 

202 

?ft? 
203 

203 

282 

279 

272 

264 

252 

otR 
235 

224 

2O0 

I94 

ifti 
101 

'74 

l7S 

IOO 

17R 
320 

3°9 

293 

2oI 

275 

273 

273 

273 

272 

267 

259 

245 

235 

220 

205 

191 

1 77 

¥  A8 
IOo 

105 

IOI 

344 

3!9 

296 

270 

264 

259 

?Cft 

250 

26l 

259 

254 

2  44 

233 

210 

204 

I9I 

17ft 
170 

yA8 
IOo 

I64 

102 

353 

325 

296 

269 

25* 

241 

23~ 

240 

244 

247 

245 

230 

229 

217 

204 

192 

182 

!73 

l68 

103 

35° 

326 

292 

259 

234 

219 

215 

221 

227 

231 

229 

222 

213 

202 

I92 

iftc 
105 

179 

I76 

104 

353 

322 

285 

247 

215 

194 

184 

185 

I92 

202 

2IO 

214 

212 

205 

197 

189 

185 

183 

I84 

105 

345 

316 

277 

235 

198 

170 

154 

152 

159 

171 

I84 

193 

197 

194 

l88 

182 

181 

182 

I87 

106 

335 

308 

269 

225 

182 

149 

126 

120 

125 

139 

155 

170 

178 

179- 

177 

172 

171 

»75 

I84 

107 

323 

300 

263 

218 

173 

134 

106 

94 

95 

I08 

126 

145 

157 

163 

163 

l6o 

159 

163 

174 

108 

310 

292 

260 

217 

170 

127 

94 

77 

72 

82 

IOI 

122 

139 

149 

152 

I50 

148 

150 

l6l 

109 

294 

284 

257 

218 

172 

129 

93 

70 

61 

67 

84 

106 

125 

140 

I46 

145 

141 

140 

147 

no 

274 

271 

253 

221 

180 

138 

IOI 

74 

60 

62 

77 

98 

120 

138 

147 

147 

142 

137 

138 

III 

248 

252 

243 

221 

188 

151 

"5 

87 

7i 

68 

80 

IOO 

*23 

H3 

157 

l6o 

154 

H5 

141 

112 

216 

226 

227 

215 

192 

162 

i3« 

105 

88 

84 

92 

III 

134 

157 

174 

l8o 

176 

165 

154 

"3 

179 

194 

202 

20I 

189 

170 

146 

124 

109 

104 

in 

128 

152 

176 

197 

208 

207 

195 

178 

114 

143 

158 

171 

179 

178 

170 

156 

140 

130 

126 

132 

147 

171 

199 

223 

238 

242 

233 

214 

115 

in 

"3 

138 

152 

160 

163 

158 

i5i 

146 

145 

151 

167 

191 

220 

246 

267 

277 

272 

254 

116 

91 

95 

108 

125 

140 

151 

156 

157 

158 

160 

168 

184 

208 

237 

266 

29I 

307 

308 

294 

"7 

87 

81 

88 

103 

121 

137 

149 

158 

164 

171 

181 

196 

220 

248 

279 

308 

329 

337 

329 

118 

97 

82 

81 

92 

IO9 

127 

144 

158 

170 

180 

190 

206 

227 

254 

284 

316 

340 

355 

355 

119 

122 

IOO 

90 

95 

I08 

126 

144 

161 

176 

189 

200 

213 

232 

256 

284 

315 

342 

301 

3A9 

120 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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Table  XXIX. 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1 

d.  ( 

D. 

0 

120 

240 

360 

480 

600 

720 

840 

960 

1080 

1200 

1320 

1440 

1560 

1680 

1800 

1920 

2040 

2160 

o 

380 

406 



426 

439 

444 

443 

434 

419 

399 

376 

352 

328 

305 

285 

269 

258 

250 

246 

244  ! 

I 

345 

376 

402 

421 

433 

438 

436 

427 

412 

392 

37o 

347 

323 

302 

283 

269 

258 

252 

248 

2 

305 

339 

37o 

395 

414 

425 

430 

427 

418 

403 

384 

363 

34o 

3i8 

298 

'281 

268 

258 

252 

3 

263 

300 

334 

364 

388 

406 

417 

420 

417 

408 

394 

375 

355 

333 

313 

294 

278 

266 

258 

4 

222 

259 

295 

328 

357 

38i 

398 

407 

411 

407 

398 

384 

366 

347 

326 

307 

290 

276 

265 

5 

183 

220 

256 

291 

324 

352 

374 

389 

399 

401 

397 

388 

375 

358 

339 

320 

302 

287 

274 

6 

149 

183 

219 

255 

289 

320 

347 

367 

382 

390 

392 

388 

379 

365 

349 

331 

3«4 

298 

284 

7 

120 

151 

184 

219 

254 

288 

317 

342 

361 

374 

382 

382 

378 

369 

356 

340 

324 

307 

292  1 

8 

96 

122 

153 

186 

221 

255 

285 

313 

337 

354 

367 

373 

373 

368 

359 

346 

331 

316 

301 

9 

77 

99 

125 

1 56 

188 

222 

254 

284 

3io 

332 

348 

359 

364 

363 

358 

348 

336 

322 

307  j 

IO 

63 

80 

102 

129 

159 

191 

223 

254 

283 

307 

327 

342 

35i 

354 

353 

347 

337 

325 

ii 

56 

68 

85 

108 

135 

164 

195 

226 

255 

281 

305 

322 

334 

343 

345 

343 

337 

327 

316  J 

12 

55 

61 

73 

92 

114 

141 

170 

200 

229 

257 

282 

303 

3i8 

330 

336 

337 

334 

327 

3'8  | 

13 

61 

61 

69 

82 

100 

123 

149 

178 

206 

235 

261 

283 

302 

3i6 

326 

33o 

33o 

326 

319  : 

14 

7i 

67 

69 

78 

9i 

no 

133 

159 

187 

215 

241 

265 

285 

302 

3'5 

322 

325 

324 

32O  * 

15 

84 

76 

74 

78 

88 

102 

122 

145 

170 

197 

223 

248 

270 

288 

303 

3'4 

320 

321 

319  i 

16 

100 

89 

83 

83 

88 

98 

114 

134 

157 

182 

207 

23' 

255 

275 

292 

304 

3'3 

3'7 

3'7  ] 

17 

11S 

103 

94 

90 

9i 

98 

109 

126 

146 

169 

192 

216 

240 

261 

279 

294 

305 

3" 

3'5  i 

18 

135 

119 

107 

99 

97 

99 

107 

120 

13S 

158 

180 

203 

226 

248 

267 

283 

296 

304 

3">  , 

19 

152 

134 

120 

no 

104 

104 

108 

117 

132 

149 

169 

191 

213 

235 

255 

273 

287 

297 

304  ; 

20 

169 

I5C 

135 

123 

114 

1 10 

in 

"7 

128 

143 

161 

181 

202 

224 

244 

262 

278 

290 

299 1 

21 

186 

168 

151 

137 

126 

119 

n8 

1 20 

128 

140 

155 

174 

'93 

214 

234 

253 

270 

284 

294  k 

22 

203 

185 

168 

153 

140 

131 

126 

126 

131 

140 

152 

169 

186 

206 

226 

246 

263 

278 

290  * 

23 

219 

202 

186 

169 

155 

145 

137 

135 

136 

143 

152 

166 

182 

201 

220 

239 

257 

273 

287 1 

24 

234 

218 

203 

186 

171 

159 

150 

144 

144 

147 

»54 

166 

180 

197 

215 

234 

252 

268 

283 , 

25 

246 

232 

218 

202 

187 

173 

163 

155 

152 

153 

157 

166 

I72 

194 

210 

229 

247 

264 

279 

26 

254 

244 

230 

216 

201 

187 

175 

166 

160 

'59 

161 

168 

178 

191 

207 

224 

242 

259 

275  1 

27 

260 

252 

241 

227 

213 

199 

186 

176 

168 

■•65 

165 

170 

189 

203 

219 

236 

254 

271 

28 

264 

259 

249 

238 

225 

210 

197 

186 

177 

172 

170 

172 

178 

188 

200 

215 

232 

249 

266 

29 

266 

263 

256 

246 

235 

221 

208 

196 

186 

179 

175 

176 

179 

187 

198 

211 

227 

245 

262 

30 

268 

267 

262 

245 

232 

220 

207 

196 

188 

182 

180 

182 

188 

197 

209 

224 

241 

2S8 

31 

269 

270 

267 

262 

253 

243 

231 

218 

207 

197 

190 

186 

186 

190 

197 

208 

222 

237 

254 

32 

269 

271 

271 

268 

261 

252 

241 

229 

217 

206 

198 

193 

191 

193 

198 

207 

219 

234 

251 

33 

267 

271 

273 

272 

267 

•  260 

250 

239 

227 

216 

207 

200 

196 

196 

199 

206 

217 

231 

?l  1 

34 

264 

269 

272 

273 

271 

265 

257 

247 

236 

224 

215 

206 

201 

199 

200 

205 

214 

227 

J 

35 

259 

265 

269 

272 

271 

268 

262 

253 

243 

231 

221 

212 

205 

201 

201 

204 

211 

222 

236 

36 

254 

260 

265 

269 

270 

269 

265 

257 

348 

237 

227 

216 

208 

203 

201 

202 

207 

216 

229 

37 

249 

254 

259 

264 

267 

268 

265 

260 

252 

242 

232 

221 

212 

205 

201 

200 

204 

211 

222 

38 

246 

249 

254 

259 

263 

266 

265 

262 

255 

246 

236 

226 

216 

207 

201 

199 

200 

206 

215 

39 

245 

246 

250 

255 

260 

263 

264 

263 

258 

250 

241 

230 

220 

210 

203 

199 

198 

201 

208 

40 

246 

245 

247 

251 

256 

260 

263 

263 

260 

254 

245 

235 

224 

214 

205 

199 

196 

196 

20I 

41 

250 

245 

246 

248 

252 

257 

260 

262 

260 

256 

249 

240 

228 

218 

208 

199 

194 

'93 

195 

42 

255 

248 

245 

245 

248 

2H 

256 

259 

260 

257 

252 

243 

232 

221 

210 

200 

'93 

189 

l88 

43 

261 

251 

246 

243 

245 

248 

252 

255 

257 

256 

252 

245 

236 

225 

213 

200 

192 

185 

l82 

44 

269 

256 

248 

243 

241 

243 

246 

250 

252 

253 

251 

246 

237 

227 

215 

202 

192 

1S2 

176 

45 

280 

264 

252 

244 

239 

238 

240 

244 

247 

249 

248 

245 

238 

229 

217 

204 

192 

181 

172 

46 

294 

275 

260 

248 

240 

236 

236 

238 

241 

244 

24S 

243 

238 

230 

219 

206 

»93 

181 

169 

47 

310  1  290 

271 

256 

245 

237 

234 

234 

236 

239 

241 

241 

238 

232 

222 

210 

196 

182 

I69 

48 

330 

308 

287 

268 

253 

242 

236 

233 

233 

235 

237 

238 

237 

233 

225 

215 

201 

187 

172 

49 

352 

329 

306 

285 

266 

251 

241 

235 

232 

233 

234 

236 

236 

234 

228 

219 

207 

'93 

5o 

374 

352 

328 

3°4 

283 

264 

250 

240 

234 

232 

232 

234 

235 

234 

230 

224 

213 

199 

184  1 

51 

395 

374 

35o 

326 

302 

280 

262 

248 

238 

233 

232 

232 

233 

233 

23' 

227 

218 

206 

191  1 

52 

413 

395 

372 

348 

323 

298 

277 

259 

246 

237 

232 

231 

231 

232 

232 

229 

223 

212 

199  1 

53 

428 

413 

394 

37o 

345 

319 

295 

274 

256 

244 

235 

231 

230 

23' 

231 

230 

226 

218 

207  l 

54 

440 

429 

414 

39i 

367 

341 

316 

292 

271 

254 

242 

235 

231 

230 

23O 

230 

228 

223 

215 

55 

446 

441 

429 

411 

390 

3*5 

339 

313 

289 

269 

253 

242 

235 

231 

23 1 

23' 

230 

227 

221  | 

56 

447 

448 

442 

429 

411 

388 

363 

337 

3" 

288 

268 

253 

242 

236 

233 

233 

2}2 

231 

227  1 

57 

442 

449 

449 

442 

429 

410 

387 

36i 

335 

309 

2S7 

268 

254 

244 

23<S 

236 

235 

235 

232 

58 

429 

443 

45o 

449 

441 

427 

408 

385 

359 

333 

309 

287 

269 

255 

246 

241 

239 

238 

237 

59 

409 

429 

442 

448 

447 

438 

424 

405 

381 

356 

33i 

307 

286 

269 

257 

249 

244 

242 

24I  I 

60 

380 

406 

426 

439 

444 

443 

434 

419 

399 

376 

352 

328 

305 

285 

269 

258 

250 

246 

?44  1 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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A 

V.I. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

,1 

u. 

2280 

2400 

2520 

2640 

2760 

2880 

3240 

336° 

34ou 

3600 

3720 

3040 

3960 

4200 

4320 

4440 

B. 

243 

241 

238 

231 

220 

205 

186 

164 

140 

"7 

95 

75 

61 



5* 

5° 



54 

66 

83 

108 

0 

246 

245 

243 

238 

230 

218 

202 

182 

160 

136 

"3 

9' 

73 

59 

51 

50 

56 

68 

87 

1 

249 

247 

246 

244 

238 

229 

216 

'99 

'79 

156 

'32 

109 

88 

7' 

58 

52 

52 

58 

72 

2 

253 

250 

249 

248 

244 

238 

228 

215 

'97 

176 

'53 

129 

107 

86 

70 

59 

54 

54 

62 

3 

258 

254 

252 

251 

249 

245 

238 

228 

214 

'95 

174 

151 

127 

105 

86 

7' 

61 

57 

60 

4 

264 

258 

255 

254 

253 

25' 

247 

239 

228 

213 

194 

'73 

'49 

127 

'°5 

87 

74 

65 

63 

5 

272 

264 

259 

257 

256 

255 

253 

249 

240 

228 

212 

'93 

171 

149 

126 

106 

90 

78 

7' 

6 

280 

270 

263 

260 

259 

258 

257 

255 

249 

240 

228 

211 

192 

170 

148 
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341 
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4'2 
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418 
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406 

386 

43 

175 
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45 
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A 
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43° 

444 

443 
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4° 
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147 

148 
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447 

446 

47 

158 

H7 

140 

136 

'39 

'47 

160 
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390 
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433 

445 
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48 
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136 

129 
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130 
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'54 
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332 
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118 
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140 

"7 

95 

75 
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5o 

54 

66 

83 
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60 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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The  horizontal  argument  of  this  table  is  Arg.  I. 
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498 

487 

476 

463 

446 

425 

401 

376 
J/ 

35° 

328 
J 

308 
J 

1 3 

*  j 

632 

619 

606 

592 

580 

569 

559 

550 

543 

534 

525 

512 

497 

476 

452 

426 

399 

374 

352 

658 

646 

634 

622 

612 

603 

595 

588 

583 

577 

569 

56o 

546 

527 

504 

478 
T/ 

45 1 

424 

400 

15 

^73 

662 

652 

642 

634 

627 

621 

6l7 

615 

612 

608. 

6oi 

59i 

575 

j  1  j 

555 

jjj 

531 

JJ 

504 

476 

T  /  v 

452 

16 

679 

670 

660 

652 

646 

640 

637 

636 
J 

637 

637 
j  / 

637 

634! 

628 

617 

600 

570 

555 

jjj 

528 
J 

504 
J  T 

17 

676 

668 

659 

652 

646 

643 

641 

644 

647 

652 

655 

657 

656 

649 

637 

j/ 

621 

600 

577 
j  /  / 

554 

JJT 

18 

666 

658 

650 

643 

638 

635 

63s 

64O 

646 

654 

662 

668 

672 

671 

664 

653 

637 

618 

597 

19 

651 

644 

634 

628 

622 

619 

620 

626 

635 
j  j 

645 

TJ 

656 

667 

675 

680 

670 
/  y 

671 

/  j 

663 

648 

612 
j 

20 

632 

625 

615 

608 

601 

598 

6O4 

614 

627 

64O 

655 

66y 

676 

68l 

681 

676 

667 

656 

j 

21 

612 

604 

594 

585 

578 

573 

573 

578 

587 

6OI 

6l6 

633 

648 

661 

671 

676 

677 

674 

668 

22 

591 

584 

573 

563 

554 

548 

546 

550 

558 

571 

587 

604 

622 

618 
j 

651 

661 

666 

668 

667 

23 

572 

564 

553 

542 

532 

524 

520 

522 

528 

540 

555 

572 

59- 

608 

624 

638 

646 

651 

655 

24 

555 

546 

535 

J  J  J 

521 

j  J 

512 

501 

J  J 

407 

407 

500 
-> 

5IO 

J 

524 

540  I  558 

576 

J  / 

503 

J7.) 

607 

618 

627 

614 

WJT 

25 
J 

538 

530 

519 

507 

495 

486 

479 

476 

477 

484 

496 

5" 

528 

544 

56l 

575 
j  /  j 

588 

508 

J7W 

607 

26 

523 

515 

505 

493 

482 

472 

464 

459 

459 

464 

473 
■ «  j 

485 

500 

j 

532 
J  J 

545 

JTJ 

557 

567 

577 

Oil 

27 

509 

501 

49 1 

481 

47 1 

461 

453 

448 

446 

449 

456 

466 

479 

493 

506 

5l8 

J 

529 

538 
J  J 

547 

JT/ 

28 

495 

487 

479 

470 

461 

453 

445 

440 

437 

438 

444 

452 

463 

475 

486 

497 

506 

5*3 

521 

29 

482 

475 

467 

460 

453 

446 

440 

434. 

432 

432 

436 

443 

453 

463 

473 

482 

489 

404 

1  7T 

499 

30 

468 

462 

456 

450 

445 

440 

435 

431 

•  j  * 

429 

420 
*  y 

433 

439 

447 

456 

465 

TVJ 

471 
•  /  j 

478 

482 

T"* 

484 

T  T 

"31 
j  * 

454 

449 

445 

441 

438 

434 

431 

429 

427 

428 

431 
TJ» 

437 

445 

453 

TJJ 

46l 

468 

473 

474 

T  /  T 

474 

32 
j 

440 

436 

434 

432 

43 1 

429 

428 

427 

426 

428 

43 1 

436 

445 

452 

46O 

468 

47 1 

472 
T/ 

47 1 

33 

424 

423 

423 

423 

424 

425 

425 

426 

426 

428 

431 

436 

445 

452 

46l 

468 

473 

473 

471 

34 

408 

410 

412 

414 

418 

420 

423 

425 

426 

428 

431 
tj  • 

436 

444 

452 
TJ" 

46l 

460 

475 
t/  j 

476 

T/  v 

474 

T/  T 

*35 
jj 

389 

395 

400 

405 

410 

415 

419 

423 

425 

428 

43 1 

435 

442 

450 

400 

460 

476 

470 

T/  7 

477 

36 
j 

368 

377 

386 

394 

402 

409 

415 

421 

424 

426 

429 

434 

439 

447 

457 

467 

475 

48O 

480 

37 

344 

358 

370 

382 

393 

402 

410 

417 

421 

424 

426 

430 

435 

442 

45 1 

462 

47 1 

478 

480 

38 
j 

317 

335 

351 

367 

380 

392 

402 

411 

415 

419 

421 

424 

429 

435 

443 

454 

464 

473 

477 

39 

2S8 

303 

32Q 
j  y 

148 

365 

X7Q 
01  y 

3QI 

401 

407 

41 1 

414 

T*  T 

416 

419 

424 

T**T 

432 

442 
tt~ 

453 

TJJ 

461 

460 

40 

Tv 

256 

280 

304 

326 

346 

l6l 

377 

389 

396 

400 

401 
^  J 

404 

407 

411 

417 

426 

437 

TJ/ 

448 

457 

TJ/ 

41 

223 

249 

276 

301 

321 
J  J 

JTJ 

^6o 

372 
j  / 

380 

38? 
j  j 

388 
J 

389 

391 

304 

3Q0 

J77 

407 

417 

42Q 
y^y 

440 
Tt 

42 

T 

189 

217 

246 

2  74 

2o8 

X21 
j 

338 
jj 

352 

jj 

361 

j 

367 
j  / 

36Q 

J  7 

37i 

372 

371 
j#  j 

378 

l84 
J  t 

3Q4 

J7t 

406 

4l8 
T  * 

41 

TJ 

157 

186 

216 

245 

272 

206 

315 

320 
■j  y 

339 

345 

j »  j 

348 

Jt" 

349 

349 

150 
j  j 

353 
jjj 

358 
JJ 

367 
J  / 

17Q 
jiy 

101 

J7* 

44 

Tt 

128 

156 

187 

216 

244 

269 

289 

304 

315 

320 

323 

324 

323 

324 

326 

330 

338 

349 

361 

4j 

130 

189 

217 

242 

262 

277 

zoo 

294 

297 

297 

296 

296 

297 

3OO 

3°7 

3'7 

329 

40 

81 

107 

135 

164 

191 

216 

236 

251 

262 

268 

270 

270 

268 

267 

267 

269 

276 

284 

296 

47 

65 

89 

"5 

142 

169 

192 

211 

226 

236 

241 

244 

243 

241 

239 

238 

240 

245 

253 

264 

48 

54 

76 

100 

124 

149 

171 

189 

202 

212 

217 

218 

217 

214 

212 

2IO 

212 

216 

223 

233 

49 

48 

67 

88 

1 1 1 

j  '33 

I  153 

169 

182 

IOO 

194 

•95 

193 

100 

186 

185 

186 

189 

195 

204 

50 

47 

63 

82 

101 

121 

'  138 

152 

163 

171 

174 

174 

172 

167 

164 

162 

162 

166 

171 

179 

5i 

49 

63 

79 

95 

112 

127 

139 

I48 

154 

I56 

155 

152 

148 

T44 

141 

142 

145 

150 

I58 

52 

,  54 

66 

79 

92 

106 

119 

128 

136 

I40 

141 

•39 

135 

131 

126 

124 

124 

127 

133 

I40 

53 

62 

7i 

81 

92 

103 

"3 

120 

125 

128 

I29 

125 

121 

116 

III 

108 

IO9 

in 

1-7 

125 

54 

7i 

78 

85 

94 

103 

110 

1*5 

118 

119 

Il8 

"5 

no 

104 

99 

96 

95 

98 

105 

112 

55 

82 

86 

97 

103 

108 

in 

112 

112 

no 

106 

IOO 

95 

89 

86 

85 

88 

94 

I02 

56 

94 

96 

11 

101 

105 

108 

109 

109 

IO7 

104 

99 

94 

87 

82 

78 

77 

79 

85 

94 

57 

107 

107 

106 

107 

109 

109 

108 

I06 

IO4 

IOO 

95 

89 

83 

•78 

73 

72 

73 

78 

87 

58 

123 

119 

116 

114 

"3 

in 

109 

I06 

I03 

98 

93 

87 

81 

75 

7i 

69 

69 

74 

82 

59 

142 

134 

128 

123 

119 

115 

in 

I06 

I02 

97 

92 

86 

81 

76 

7i 

68 

69 

72 

79 

60 

The  quantities  tabulated  are  in  units  of  the  sixth  decimal  of  the  day. 
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A 
u. 

d. 

A 
Q. 

A 
Q. 

A 
U. 

A 
U. 

d. 

d. 

d. 

A 
CI. 

A 

a. 

A 
u. 

d. 

d. 

d. 

d. 

d. 

d. 

A. 

0 

120 

24O 

360 

40O 

6OO 

720 

04U 

960 

1080 

I  200 

1320 

I44O 

1560 

1680 

1800 

1920 

2040 

2160 

60 

272 

259 

249 

245 

244 

247 

252 

256 

260 

261 

258 

251 

240 

227 

2TI 

195 

179 

165 

153 

61 

309 

292 

280 

273 

270 

274 

278 

283 

289 

292 

292 

287 

277 

264 

247 

229 

211 

194 

178 

62 

353 

333 

317 

308 

303 

3°5 

308 

3*5 

322 

327 

329 

325 

318 

3°5 

288 

259 

249 

228 

208 

63 

4°3 

380 

36l 

349 

342 

34 1 

344 

35° 

358 

364 

368 

367 

36l 

349 

333 

3J3 

290 

267 

244 

64 

455 

43i 

411 

396 

386 

383 

384 

390 

398 

4Q5 

411 

412 

408 

397 

381 

36i 

337 

3" 

284 

65 

508 

484 

462 

446 

434 

429 

429 

434 

441 

449 

456 

458 

457 

448 

433 

4*3 

389 

361 

33 1 

66 

558 

535 

514 

496 

484 

477 

476 

480 

486 

494 

502 

506 

506 

499 

487 

468 

443 

415 

383 

*7 

602 

582 

562 

545 

532 

525 

523 

526 

532 

540 

548 

554 

556 

552 

541 

524 

500 

472 

440 

68 

637 

621 

603 

589 

577 

571 

568 

570 

576 

584 

593 

600 

603 

602 

593 

579 

557 

530 

498 

69 

661 

649 

636 

624 

614 

610 

608 

611 

617 

625 

635 

643 

648 

648 

642 

631 

612 

587 

557 

70 

673 

665 

657 

649 

642 

639 

640 

644 

651 

660 

671 

680 

686 

689 

686 

678 

662 

640 

613 

71 

672 

670 

666 

662 

659 

658 

663 

669 

677 

688 

699 

710 

718 

723 

722 

717 

7o5 

687 

663 

72 

660 

662 

662 

663 

664 

667 

674 

683 

694 

706 

719 

73i 

74i 

747 

75° 

747 

739 

725 

706 

73 

638 

644 

648 

652 

658" 

665 

674 

686 

699 

7'4 

728 

742 

754 

762 

767 

767 

763 

753 

738 

74 

610 

619 

625 

633 

641 

651 

663 

678 

694 

711 

727 

742 

756 

767 

773 

776 

775 

769 

759 

• 

75 

580 

589 

597 

606 

617 

629 

644 

660 

678 

697 

716 

733 

748 

760 

769 

774 

776 

773 

767 

76 

55° 

558 

567 

576 

588 

601 

616 

634 

,  654 

674 

695 

7'4 

73° 

744 

755 

761 

765 

766 

763 

77 

523 

53° 

537 

546 

557 

57o 

585 

603 

623 

644 

666 

686 

703 

719 

73i 

739 

745 

748 

748 

78 

5QI 

506 

512 

518 

527 

538 

553 

569 

588 

4610 

631 

652 

669 

685 

699 

709 

716 

721 

723 

79 

486 

488 

491 

494 

501 

509 

521 

535 

553 

572 

592 

612 

630 

647 

661 

672 

680 

686 

691 

80 

476 

476 

476 

477 

479 

484 

492 

5°4 

518 

535 

553 

571 

589 

605 

619 

630 

639 

646 

653 

81 

472 

470 

468 

465 

464 

465 

469 

476 

487 

500 

515 

531 

546 

561 

574 

586 

595 

603 

610 

82 

472 

469 

464 

459 

454 

451 

45° 

454 

460 

469 

480 

492 

506 

518 

530 

54o 

549 

557 

565 

83 

474 

471 

465 

458 

45° 

443 

438 

437 

438 

443 

449 

458 

468 

477 

487 

496 

5°4 

512 

520 

84 

477 

475 

469 

460 

450 

440 

43i 

425 

422 

422 

424 

428 

434 

440 

448 

455 

462 

468 

476 

85 

479 

478 

473 

464 

453 

440 

428 

418 

411 

406 

404 

404 

406 

409 

414 

418 

423 

428 

435 

86 

478 

479 

476 

468 

456 

442 

427 

414 

403 

395 

388 

385 

383 

383 

385 

386 

389 

393 

398 

87 

474 

478 

477 

470 

459 

445 

429 

4*3 

399 

387 

377 

37° 

366 

362 

361 

360 

361 

363 

3°7 

88 

466 

472 

473 

470 

460 

447 

43° 

4*3 

396 

382 

37° 

360 

353 

347 

344 

34i 

339 

340 

342 

89 

454 

462 

466 

465 

458 

446 

430 

412 

395 

378 

364 

353 

343 

336 

330 

326 

323 

322 

322 

90 

437 

446 

453 

455 

45i 

441 

427 

410 

392 

375 

359 

346 

336 

327 

321 

316 

312 

310 

309 

91 

416 

426 

435 

439 

439 

432 

420 

405 

387 

37o 

354 

34 1 

329 

32I 

3*4 

309 

3°5 

3°3 

301 

92 

39° 

402 

412 

419 

422 

418 

410 

396 

380 

363 

348 

334 

323 

3*4 

308 

3°3 

300 

298 

296 

93 

362 

373 

385 

394 

400 

400 

393 

383 

369 

354 

339 

326 

315 

308 

302 

299 

297 

295 

293 

94 

331 

342 

354 

365 

373 

376 

373 

366 

354 

34i 

328 

316 

306 

300 

296 

294 

293 

292 

292 

95 

298 

309 

321 

333 

343 

348 

349 

345 

336 

325 

3*4 

304 

296 

290 

288 

287 

289 

290 

291 

96 

266 

276 

288 

300 

310 

3i8 

322 

320 

3'5 

3°7 

298 

290 

283 

279 

278 

280 

283 

286 

288 

97 

235 

245 

256 

268 

278 

287 

292 

294 

291 

286 

280 

274 

269 

267 

268 

271 

276 

281 

285 

98 

206 

215 

226 

237 

247 

256 

263 

266 

266 

264 

260 

257 

254 

253 

256 

261 

267 

274 

281 

99 

181 

189 

198 

209 

219 

227 

235 

239 

241 

241 

239 

238 

238 

239 

243 

250 

258 

267 

275 

100 

!59 

166 

J75 

185 

194 

202 

209 

214 

217 

218 

219 

220 

221 

224 

230 

239 

248 

259 

269 

101 

'39 

147 

156 

166 

173 

182 

187 

192 

196 

198 

200 

202 

205 

210 

218 

227 

238 

251 

262 

102 

123 

131 

140 

149 

158 

164 

170 

174 

177 

180 

183 

186 

191 

197 

205 

216 

228 

242 

254 

103 

109 

118 

127 

>37 

145 

152 

>57 

161 

163 

165 

169 

172 

177 

184 

194 

205 

218 

233 

246 

104 

97 

106 

117 

127 

136 

'43 

148 

lS1 

'54 

!55 

158 

161 

167 

!74 

184 

196 

210 

224 

238 

105 

87 

97 

108 

119 

130 

138 

143 

H7 

148 

149 

151 

154 

159 

167 

177 

188 

202 

217 

231 

106 

80 

Ha 
09 

f  I  A 
I  14 

I  2C 

J  AC 

*45 

1 A  1 

*47 

I  AT 

*47 

148 

1  cn 
150 

ICC 

161 

i-jz 

lo3 

210 

Z25 

107 

74 

83 

'96 

I09 

121 

133 

141 

146 

148 

149 

149 

150 

153 

160 

169 

180 

193 

206 

220 

108 

7o 

80 

91 

I04 

118 

132 

141 

148 

151 

153 

152 

155 

161 

169 

179 

191 

204 

217 

109 

7o 

77 

88 

IOI 

"5 

130 

142 

151 

155 

158 

158 

\\l 

160 

164 

171 

181 

192 

204 

2l6 

no 

7i 

77 

86 

99 

"3 

128 

142 

152 

159 

163 

164 

165 

166 

169 

175 

184 

195 

207 

218 

III 

75 

79 

87 

98 

in 

124 

140 

152 

l6l 

167 

170 

171 

172 

175 

180 

188 

198 

210 

221 

112 

81 

84 

89 

98 

109 

122 

137 

151 

l6l 

169 

173 

176 

178 

180 

185 

192 

202 

213 

224 

"3 

90 

9i 

94 

100 

109 

121 

134 

148 

159 

169 

175 

179 

182 

184 

188 

195 

204 

215 

227 

114 

100 

100 

101 

104 

in 

I20 

131 

I44 

I56 

166 

174 

179 

«83 

186 

190 

196 

205 

216 

227 

"5 

"3 

in 

no 

in 

114 

I20 

129 

140 

152 

162 

171 

178 

182 

185 

189 

194 

202 

213 

I 

225  1 

116 

129 

126 

122 

121 

120 

123 

129 

138 

147 

157 

166 

174 

179 

183 

187 

191 

198 

208 

219 

117 

150 

145 

139 

134 

131 

130 

132 

138 

145 

154 

162 

169 

175 

179 

183 

186 

192 

2PO 

211 

118 

177 

169 

160 

'53 

146 

142 

140 

142 

146 

152 

159 

166 

172 

176 

179 

181 

185 

I92 

20I 

119 

211 

199 

188 

177 

167 

159 

154 

151 

152 

155 

160 

166 

171 

174 

176 

178 

180 

184 

I9I 

120 

252 

237 

222 

208 

194 

183 

174 

168 

I65 

I65 

166 

170 

174 

176 

178 

177 

178 

179 

184 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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d. 

22&0 

d. 

d. 
2520 

d. 
2640 

d. 
2760 

d. 
2880 

d. 

d. 
7 120 

d. 

72  AO 



d. 
7760 

1 

d.  !  d. 
3480 1 3600 

1 

d. 

712Q 

d. 
7840 

d. 
1060 

d. 
4080 

d. 
4200 

A  7  20 

a. 

A. 

142 



134 

128 



123 

119 

"5 

III 

106 

I02 

97 

92 

86 

8l 

76 

7» 



68 



69 

72 

79 

60 

164 

152 

142 

*34 

127 

120 

115 

108 

IO4 

98 

93 

88 

82 

78 

74 

71 
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jty 

551 

jj 

547 

JT/ 

84 

67 

76 

02 

1 14 

143 

178 

217 

260 

305 

j  j 

350 

J  J 

30? 

J7J 

434 
*?jt 

471 
T/  * 

502 

528 
J 

547 

JT/ 

558 

jj 

562 
j^* 

558 

jju 

86 

59 

67 

83 

I06 

I  35 

•  j  j 

170 

210 

254 

20Q 

yy 

346 

Jt 

301 

J7  ■ 

4?3 

TJJ 

472 

505 

J^J 

5  32 
JJ 

552 

jj 

565 

56o 

d  y 

566 

88 

52 

60 

76 

98 

128 

163 
j 

203 

247 

T  / 

204 

7T 

341 

JT* 

387 
J  / 

431 

T  J  » 

471 
T  /  • 

505 

5  34 

JJT 

555 

jjj 

560 

5*75 

j  /  j 

573 

j  /  j 

90 

48 

55 

70 

92 

122 

157 

«97 

241 

288 

336 

383 

428 

468 

504 

534 

556 

572 

579 

S7« 

92 

46 

53 

67 

89 
87 

117 

*52 

191 

235 

282 

33° 

377 

423 

464 

50  1 

531 

555 

571 

580 

580 

94 

46 

52 

66 

114 

I48 

187 

230 

276 

324 

37i 

4l6 

458 

495 

527 

55i 

569 

578 

579  ; 

96 

49 

54 

67 

87 

"3 

145 

182 

224 

269 

3i6 

363 

408 

450 

487 

519 

545 

503 

574 

576 

98 

54 

58 

7o 

88 

"3 

>43 

179 

219 

263 

308 

354 

398 

440 

477 

509 

535 

555 

567 

571 

100 

62 

65 

75 

92 

114 

142 

176 

214 

256 

299 

344 

387 

427 

465 

497 

524 

544 

557 

562 

102 

73 

75 

83 

97 

118 

143 

»74 

2IO 

249 

290 

332 

374 

413 

450 

482 

509 

530 

544 

55i 

104 

86 

86 

93 

105 

123 

146 

173 

206 

242 

280 

320 

359 

398 

433 

464 

491 

513 

528 

537 

ic6 

102 

IOI 

105 

"5 

130 

149 

174 

203 

235 

270 

307 

344 

38O 

414 

445 

47i 

493 

510 

520 

108 

121 

118 

120 

127 

139 

155 

175 

200 

229 

260 

293 

327 

361 

393 

423 

449 

47i 

488 

500 

110 

143 

138 

138 

142 

150 

162 

178 

199 

223 

250 

280 

3io 

341 

371 

399 

424 

446 

464 

477 

112 

167 

160 

158 

158 

163 

171 

183 

199 

218 

240 

266 

292 

320 

347 

373 

398 

419 

438 

453 

114 

193 

185 

180 

177 

178 

181 

1 89 

200 

214 

231 

252 

274 

29S 

322 

346 

369 

39i 

410 

425 

116 

222 

211 

203 

198 

194 

194 

196 

202 

211 

223 

239 

256 

276 

297 

319 

340 

360 

379 

396 

118 

251 

240 

229 

220 

213 

208 

206 

206 

209 

216 

226 

239 

254 

272 

290 

3°9 

329 

348 

365 

120 

282 

269 

257 

245 

234 

224 

217 

211 

209 

210 

215 

222 

233 

246 

262 

279 

297 

315 

333 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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Inequalities  of  the  Fundamental  Argument — Factor  to  be  multiplied  by  m — Continued. 


Table  XXXIII— Continued. 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

c  A 

2280 

2400 

2520 

2640 

2760 

2880 

3000 

3120 

3240 

3360 

348o 

3600 

3720 

3840 

3960 

4080 

4200 

4320 

4440 

5  A. 

35' 

3°7 

380 

391 

399 

4°3 

405 

404 

401 

396 

389 

381 

372 

-.A  w 

3°^ 

349 

337 

324 

310 

mA 
290 

0 

3*9 

337 

354 

3°9 

381 

391 

398 

403 

405 

405 

404 

400 

395 

388 

379 

368 

356 

342 

327 

2 

2<>7 

3°7 

327 

345 

„Ao 
302 

377 

389 

399 

407 

413 

417 

418 

417 

414 

408 

399 

388 

375 

359 

4 

254 

270 

299 

321 

342 

-»A  w 

3DI 

379 

395 

408 

419 

428 

434 

438 

438 

435 

43° 

420 

407 

39i 

6 

222 

24  C 
*4S 

2*70 

20X 

121 
5*1 

14C 

168 

180 
j°y 

407 

4J° 

AAQ 

44  y 

4i>/ 

461 

462 

^c8 

4>° 

A  CO 

418 

4j° 

422 

4-" 

3 

191 

215 

242 

270 
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327 

355 

381 

405 

427 

445 

a  A  w 
401 

474 

482 

a  OA 
48O 

485 

479 

a  AO 
408 

452 

10 

*  A» 
IOI 

.0. 
155 

214 

244 

270 

3°9 

34i 

372 

400 

427 

45 1 

472 

488 

5QI 

5O8 

5IQ 

i-rtA 
5OO 

496 

A  ttrt 
480 

12 

132 

157 

*  QA 

loo 

219 

254 

290 

320 

«A» 
30 1 

395 

420 

454 

479 

500 

f  r  A 

5'° 

527 

53i 

53° 

521 

w  rtA 
5O0 

14 

IOO 

131 

IOI 

*95 

232 

271 

310 

349 

387 

423 

a  r  A 

45  6 

485 

510 

529 

543 

55° 

55i 

544 

53° 

*  A 
10 

82 

I06 

1 17 

*5/ 

172 

21 1 

2C2 

2Q4 
*y*¥ 

117 
55/ 

778 
5i° 

4l8 

•TJJ 

d.87 

4°/ 

jjy 

506 

c6o 
juy 

C64 

ju4 
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l8 

02 

«5 

llS 

'5° 

I90 

234 

279 

324 

-.AO 
368 

411 

451 

.00 
488 
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-    A  A 

540 

565 

578 

.0, 
583 

580 

"»» A*> 

569 

20 

44 

AA 
OO 

95 

'31 

172 

n  1  A 

210 

263 

310 

358 

403 

A  A  A 
440 

a  fir 
4«5 

520 

549 

571 

587 

594 

593 

584 

22 

31 

51 

79 

114 

*55 

200 

248 

297 

~  «A 
340 

394 

439 

481 

518 

549 

574 

591 

Art  » 

001 

Art/« 
D02 

594 

24 

21 

39 

AA 
00 

IOO 

140 

234 

284 

334 

384 

43° 

474 

5!3 

540 

573 

592 

604 

0O7 

601 

oA 
20 

1  e 

*  j 

5l 

c6 

80 

128 

171 

1  /  5 

221 

27  I 

122 

172 

51 z 

420 

4uj 

506 

04^ 

juy 

coo 

601 

608 

604 

28 

12 

27 

49 

81 

118 

102 

209 

259 

310 

361 

409 

455 

496 

532 

562 

584 

599 

Art  m 

Art  . 
0O4 

3° 

H 

20 

47 

•«A 
76 

112 

'53 

200 

248 

299 

349 

397 

443 

A  Q  A 
484 

521 

551 

575 

591 

599 

599 

32 

20 

29 

47 

74 

IOO 

*47 

I92 

239 

.00 

288 

337 

384 

43° 

471 

5°7 

538 

502 

579 

589 

591 

34 

29 

30 

52 

76 

107 

144 

*  CA 

180 

231 

278 

325 

37 1 

415 

A  f  A 

45° 

492 

523 

547 

f  Af 

5°5 

57° 

579 

iA 

3° 

41 

46 

CO 

jy 

80 

109 

f4J 

182 

224 

269 

n8 

400 

AAO 
44u 

4.7  c 

4/ 3 

coc 

C2Q 

j*y 

Cd8 

ceo 
jjy 

18 

5° 

57 

OO 

70 

00 
00 

"3 

144 

I80 

219 

«A  » 

201 

3°3 

345 

385 

423 

<  f  A 

45° 

^  CA 
480 

5IQ 

528 

54° 

e  *  A 
540 

40 

70 

7° 

84 

99 

120 

I48 

180 

/»  t  A 

210 

254 

293 

332 

37° 

405 

437 

405 

400 

506 

5'9 

526 

42 

97 

95 

IOO 

112 

130 

154 

182 

214 

249 

284 

318 

354 

387 

^  »  A 
410 

443 

4O5 

482 

495 

5°3 

44 

120 

110 

119 

128 

142 

1 02 

I80 

214 

244 

276 

308 

339 

368 

390 

420 

44O 

457 

470 

479 

46 

14c 

*40 

1  5y 

I40 

*4i) 

ic6 

172 

IQ2 

21  C 
J 

2AI 

269 

296 

11 A 

Jz4 

ICO 

fJA 

J/4 

41  C 
4*  3 

4J1 

AAA 
444 

4C  1 
40  5 

48 

4° 

171 

104 

*  A*» 

102 

165 

172 

184 

I99 

218 

239 

202 

280 

3°9 

332 

353 

373 

39° 

404 

417 

A  «A 

420 

5° 

190 

I90 

185 

185 

IO9 

197 

208 

222 

239 

257 

27O 

295 

314 

332 

349 

3°4 

377 

389 

398 

52 

225 

2l6 

209 

206 

207 

21 1 

217 

227 

239 

252 

207 

282 

297 

3" 

325 

338 

35° 

361 

371 

54 

253 

243 

234 

228 

220 

225 

228 

232 

240 

248 

258 

2O9 

280 

291 

302 

3!3 

323 

333 

343 

5° 

281 

26^ 

2CQ 

2C  I 

2/1/1 

4T1 

2d.  I 

^4* 

21Q 

*jy 

210 
*jy 

24I 

24  «J 

2HO 

257 

264 

27  I 

270 
*ly 

288 

207 
*y/ 

306 

7IC 

5  j 

c8 

308 

296 

294 

273 

204 

ifA 
256 

250 

246 

243 

242 

243 

245 

-.0 

248 

252 

257 

203 

271 

279 

288 

Art 
OO 

335 

322 

308 

295 

282 

271 

201 

252 

245 

24O 

236 

234 

2,33 

234 

236 

24O 

24O 

253 

«A^ 

202 

02 

301 

347 

332 

316 

30I 

oQA 

280 

272 

259 

248 

238 

23O 

224 

219 

217 

2l6 

217 

222 

22o 

237 

A  < 
64 

386 

371 

354 

337 

3*9 

3OI 

283 

200 

251 

237 

224 

214 

206 

200 

197 

I9O 

I99 

205 

213 

AA 
00 

4IO 

5y*+ 

176 

1C7 

557 

71  C 

J  J 

2Q4 

27  1 

2C1 

*j5 

27C 
*5j 

2IQ 

20C 

*yj 

184 

178 

176 

177 

182 

IQI 

y 

68 

432 

4IO 

397 

375 

352 

-  _  0 
328 

304 

279 

250 

234 

214 

I96 

181 

I O9 

IOI 

157 

157 

T  Aw 

IOI 

170 

70 

453 

436 

4  *  A 
410 

393 

3°7 

341 

3'3 

«Q  A 

280 

259 

233 

209 

.00 
188 

170 

T  f  A 

'56 

!45 

!39 

x38 

142 

15° 

72 

473 

455 

434 

409 

382 

352 

322 

291 

«Ai 

201 

232 

205 

181 

*  Art 
IOO 

H3 

'31 

I23 

121 

124 

*32 

74 

491 

473 

45 1 

424 

395 

363 

33° 

297 

264 

23I 

20I 

174 

'5i 

!3' 

117 

108 

io5 

107 

1 16 

76 

C07 

480 
4°y 

466 

418 

4J° 

407 

171 
5/5 

778 

102 

266 

211 

I98 

168 

121 

IOC 

105 

oc 
yj 

01 
y 1 

y«> 

IOI 

78 

|  522 

5°4 

480 

45 1 

418 

383 

345 

3°7 

268 

23I 

*  *nA 

190 

.  A  . 

104 

'35 

112 

95 

0 

83 

78 

Ort 

80 

88 

80 

535 

f  »  A 

510 

492 

4O2 

428 

391 

352 

312 

27I 

232 

194 

160 

130 

io5 

CA 

80 

74 

AO 

08 

Art 
O9 

77 

82 

540 

528 

503 

472 

437 

399 

358 

t  w  A 

310 

274 

233 

194 

J58 

126 

IOO 

79 

AA 

00 

59 

Art 
OO 

AO 

08 

84 

*  i»  A 

556 

537 

512 

482 

446 

4O0 

365 

321 

277 

235 

194 

J57 

123 

«A 

96 

74 

Art 
OO 

53 

53 

A» 
01 

OA 

80 

563 

545 

520 

489 

453 

413 

37° 

320 

281 

237 

196 

!57 

12 3 

94 

72 

57 

48 

48 

55 

QQ 

88 

568 

55i 

526 

496 

459 

419 

376 

33i 

286 

241 

198 

159 

124 

94 

7i 

55 

47 

45 

52 

90 

571 

555 

531 

501 

465 

425 

381 

336 

29I 

246 

203 

'63 

127 

97 

73 

57 

47 

45 

5i 

92 

572 

557 

534 

504 

469 

430 

387 

342 

297 

252 

209 

169 

i*3 

102 

78 

60 

5o 

48 

53 

94 

570 

557 

535 

507 

473 

434 

392 

348 

303 

259 

216 

176 

140 

110 

85 

67 

56 

53 

57 

96 

566 

554 

534 

5o7 

475 

438 

397 

354 

3IO 

267 

225 

186 

150 

119 

95 

76 

65 

60 

63 

98 

559 

549 

53i 

507 

476 

440 

402 

360 

318 

276 

236 

197 

162 

132 

107 

88 

76 

7i 

72 

IOO 

55o 

542 

526 

504 

476 

443 

406 

367 

327 

287 

247 

210 

177 

147 

122 

103 

90 

84 

84 

102 

538 

532 

5i9 

499 

474 

444 

410 

373 

336 

298 

261 

225 

193 

164 

140 

121 

107 

IOO 

98 

104 

523 

520 

510 

493 

471 

444 

413 

380 

345 

3io 

275 

242 

211 

184 

160 

141 

127 

118 

"5 

106 

506 

505 

498 

485 

466 

442 

415 

386 

354 

322 

291 

260 

231 

20s 

183 

154 

149 

140 

135 

108 

485 

48S 

484 

474 

459 

440 

417 

39i 

364 

335 

307 

279 

253 

229 

207 

189 

174 

163 

157 

no 

462 

468 

467 

461 

451 

436 

417 

396 

373 

348 

324 

299 

276 

254 

234 

216 

201 

189 

181 

112 

437 

445 

448 

447 

441 

430 

416 

400 

38i 

361 

340 

320 

299 

280 

261 

245 

230 

217 

207 

114 

410 

421 

428 

430 

428 

423 

414 

402 

389 

373 

357 

34o 

326 

307 

290 

275 

260 

247 

235 

116 

381 

394 

405 

411 

414 

414 

410 

404 

395 

385 

374 

361 

348 

334 

320 

306 

292 

278 

265 

118 

351 

367 

380 

391 

399 

403 

405 

404 

401 

396 

389 

381 

372 

36i 

349 

337 

324 

3io 

296 

120 

The  quantities  tabulated  are  in  units  of  the  sixth  decimal  of  the  day. 
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TABLES  OF 

Inequalities  of  the  Fundamental  Argument — Factor  to  be  multiplied  by  m2. 

Table  XXXIV. 
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d. 
0 

d. 
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d. 
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24 

24 
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3° 
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14 
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80 
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52 
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53 

51 
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16 

z35 

221 
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I90 
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l73 

'57 
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TIC 

!^ 

94 

R7 
°7 

Ri 
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tR 

75 

TT 
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7° 

81 

°7 
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95 

l7 
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194 

iRf 
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109 

'57 

x47 
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130 
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121 
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The  quantities  tabulated  are  in  units  of  the  eighth  decimal  of  the  day . 
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128 

119 

231 

212 

191 

169 

146 

123 

102 

83 

66 

54 

44 

40 

39 

43 

51 

63 

77 

95 

"5 

120 

The  quantities  tabulated  are  in  units  of  the  eighth  decimal  of  the  day. 
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TABLES  OF 


Inequalities  of  the  Fundamental  Argument. 
Table  XXXV.— -Factor  to  be  multiplied  by  m*. 


Table  XXXVL— Factor  to 
be  multiplied  by  m3. 


Arg.I. 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 120 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 


Factor. 


d. 

+0.  ooooo698_  o 

614  4 

481  48 

433  \r 

375_  \] 

366+  2 

3*  It 

S  38 

494  g, 

555  °, 

"°  l\ 

803  93 

1018  1,2 

"39  I2g 

1267  » 

,4<H  143 

'I47  I50 

"697  Ji< 

,852  if 

2013  ,6« 

2,78  !,I 

2348  73 

2696  7| 

2«"  g 

3=35  Igl 

34"6  ,81 

3597  Jl; 

M78  '51 


+0. 


181 

3778  * 

3958  £ 

4,36  ,J6 

4486  J4 

4657  67 

4824  ill 

4*88  5 

53°2  iio 

54*1  46 

5597  * 
5734 

5866  III 

5992  II0 

6111  112 

6223  ,o< 

^328  97 

*4*5  89 

00006595  ' 


Arg.  I. 


d. 

2200 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 
3240 
3280 
3320 

33»o 
3400 
3440 
348o 
3520 
356o 
3600 
3640 
3680 
3720 
376o 
3800 
3840 
3880 
3920 
3960 
4000 
4040 
4080 
4120 
4160 
4200 
4240 
4280 
4320 
4360 
4400 


Factor. 


+0. 00006595 
6667 
6730 
6785 
6831 
6868 


+  72 
63 
55 
46 

37 


6895 
6912 
692o_ 
6918 
6906 
6884 

6853 
681 1 

6759 
6697 
6626 
6544 
6453 
6353 
6243 
6124 
5996 
5860 
5716 
5564 
5405 
5239 
5067 
4889 
4706 
4519 
4327 
4133 
3936 
3737 
3538 
3338 
3'38 
2941 

2745 
2553 
2364 
2180 
2002 
1829 
1664 
1506 

1357 
1216 
1085 
964 
854 

755 
667 

+0. 00000591 


27 
17 
8 
2 

12 
22 

3" 
42 
52 
62 

7" 

82 

9i 

00 
10 

19 
28 

36 
44 
52 
59 
66 
72 
78 
83 
87 
92 

94 
97 
99 
99 
200 
200 

97 
96 

92 
89 
84 
78 
73 
65 
58 
49 
4i 
3i 
21 
10 

99 
88 

-  76 


Arg.I. 

Factor. 

d. 

d. 

0 

+0. 000000092 

120 

9* 

240 

91 

360 

91 

480 

9" 

600 

90 

720 

90 

840 

90 

960 

89 

1080 

89 

1200 

89 

1320 

89 

1440 

89 

1560 

88 

1680 

88 

1800 

88 

1920 

88 

2040 

89 

2160 

89 

2280 

89 

2400 

89 

2520 

90 

2640 

90 

2760 

90 

2880 

9i 

3000 

9" 

3120 

92 

3240 

92 

336o 

92 

348o 

92 

3600 

92 

3720 

92 

3840 

92 

3960 

92 

4080 

92 

4200 

92 

4320 

92 

4440 

-f-o.  000000091 

Digitized  by 


Google 


JUPITER. 

Heliocentric  longitude. 

Table  XXXVII.— True  anomaly  -f-  Reduction  to  the  Ecliptic. 
[The  Argument  of  this  table  is  the  Fundamental  Argument.] 


103 


Arg. 

d. 
0 

Log 
D.  M. 



d. 
4 

Log 
D.  M. 

8 

Log. 

U.  1Y1. 

1 

d. 
12 

w 

Log. 

"TV  Vf 

d. 
16 

Log. 

D.  JM. 

d. 

0  / 

// 

•  0 

/ 

// 

0 

/ 

// 

1  0 

/ 

// 

0 

/ 

// 

0 

0  0 

2.80 

51842 

0 

22 

2.51 

51842 

0 

44 

2.  23 

51842 

1  1 

6 

1-93 

51841 

1 

28 

1. 62 

5184I 

20 

1  50 

1.28 

51840 

2 

12 

0.  93 

51839 

2 

34 

0.  54 

51838 

2 

56 

0. 12 

51837 

3 

17 

59-  65 

51836 

40 

3  39 

59- H 

5^34 

4 

1 

58.  58 

51832 

4 

23 

57.97 

5I830 

4 

45 

57.  29 

51828 

5 

7 

56.55 

51826 

60 

5  29 

55-74 

51823 

5 

51 

54-  85 

51820 

6 

13 

53-88 

5l8l8 

6 

35 

52.82 

51815 

6 

57 

51.68 

5l8l2 

80 

7  19 

50.44 

51809 

7 

41 

49. 10 

51805 

8 

3 

47.65 

5I802 

8 

25 

46.09 

51798 

8 

47 

44.42 

51795 

106 

9  9 

42.  63 

51791 

9 

31 

40.71 

51787 

9 

53 

38.66 

51782 

10 

15 

36.48 

51777 

10 

37 

34. 15 

51773 

120 

10  59 

31.68 

51768 

!  11 

21 

29.  06 

51763 

11 

43 

26.  29 

51758 

12 

5 

23-  36 

51753 

1  12 

27 

20.  26 

51747 

140 

12  49 

16.  99 

5*74* 

13 

11 

13.  55 

51735 

13 

33 

9.  93 

51729 

13 

55 

6.13 

51723 

1  '4 

17 

2.  14 

5I7I7 

160 

14  38 

57-  95 

5i7io 

15 

0 

53  56 

51704 

15 

22 

48.  98 

51697 

15 

44 

44. 18 

51690 

1  16 

6 

39-  17 

51683 

180 

16  28 

33. 95 

51676 

16 

5o 

28. 50 

51668 

17 

12 

22.  83 

5I66I 

i 

34 

16. 93 

51653 

17 

56 

10.  79 

51645 

200 

18  18 

4.41 

51637 

18 

39 

57-  78 

51629 

19 

1 

50.91 

5I620 

19 

23 

43-  77 

51612 

19 

45 

36.  39 

5l603 

220 

20  7 

28.73 

51594 

20 

29 

20.81 

51585 

20 

51 

12.  62 

51576 

21 

13 

4. 15 

51567 

21 

34 

55-40 

51557 

240 

21  56 

46. 36 

51548 

22 

18 

37-  03 

51539 

22 

40 

27.40 

51529 

«3 

2 

17.48 

51519 

23 

24 

725 

51509 

260 

23  45 

56.71 

51499 

24 

7 

45.86 

5H88 

24 

29 

34.69 

51477 

1  24 

5i 

23.  20 

51466 

25 

13 

ii-  39 

5M56 

280 

25  34 

59.  24 

51444 

25 

56 

46.  76 

51433 

26 

j8 

33-  94 

51422 

26 

40 

20.  78 

514U 

27 

2 

7-  27 

51399 

300 

27  23 

53  41 

51387 

27 

45 

39- 19 

51375 

28 

7 

24.  61 

51363 

28 

29 

967 

5 135 1 

28 

5o 

54.  36 

5I338 

320 

29  12 

38.68 

51326 

29 

34 

22.  62 

51314 

29 

56 

6.18 

5 1 301 

30 

17 

49-  36 

51288 

30 

39 

32.  15 

51275 

340 

3i  1 

14.  54 

51262 

31 

22 

56.  54 

51248 

31 

44 

38.  14 

51235 

32 

6 

19.  34 

51222 

32 

28 

0. 12 

5I208 

360 

32  49 

40.  50 

5"94 

33 

11 

20. 46 

51180 

33 

32 

59.  99 

51166  I 

33 

54 

39-  11 

5II52 

34 

16 

17.80 

5H37 

380 

34  37 

56. 05 

51123 

34 

59 

33-  87 

51108 

35 

21 

11.  26 

51093  ! 

35 

42 

48. 19 

51079 

36 

4 

24.  69 

5IO64 

400 

36  26 

0.  73 

51048 

36 

47 

36.  32 

51033 

37 

9 

11.46 

51018  ! 

37 

30 

46.  13 

51002 

37 

52 

20.  34 

50987 

420 

38  13 

54.  08 

5097 1 

38 

35 

27-  35 

50955 

38 

57 

0.  15 

50939 

39 

18 

32.  47 

50923 

39 

40 

4.31 

50907 

440 

40  1 

35.66 

50890 

40 

23 

6-53 

50874 

40 

44 

36.90 

50857 

41 

6 

6.  78 

50841 

4i 

27 

36.16 

SO824 

460 

41  49 

5.04 

50806 

42 

10 

33-  42 

50790 

42 

32 

1.  29 

50773  1 

42 

53 

28.65 

50755 

43 

14 

55-49 

50738 

480 

43  36 

21.82 

50720 

43 

57 

4763 

50703 

44 

19 

12.  91 

50685 

44 

40 

37  67 

50667 

1  45 

2 

1.  90 

50649 

500 

45  23 

25. 60 

50631 

45 

44 

48.  76 

50613 

46 

6 

"•39 

50595 

46 

27 

33.48 

50577 

1  46 

48 

55.02 

50558 

520 

47  10 

16. 02 

50539 

47 

31 

36.  47 

50521 

47 

52 

56.  36 

50502 

48 

14 

15.  7o 

50483 

48 

35 

34-49 

50464 

540 

48  56 

52.72 

50445 

49 

18 

10.  38 

50426 

49 

39 

27.  48 

50407 

5° 

0 

44.01 

50387 

1  50 

21 

59-  97 

S0168 

560 

5o  43 

15.35 

50348 

51 

4 

3°.  16 

50329 

5i 

25 

44.40 

50309 

51 

46 

58.05 

50289 

1  52 

8 

11.  12 

50269 

580 

52  29 

23.61 

50249 

52 

5o 

35-  5o 

50229 

53 

1 1 

46.81 

50209 

53 

32 

57-53 

50189 

1  53 

54 

7.65 

50168 

600 

54  15 

17.  18 

50148 

54 

36 

26.  10 

50127 

54 

57 

34-  43 

50107 

55 

18 

42.  15 

50086 

55 

39 

49-  27 

50065 

620 

56  0 

55-77 

50044 

56 

22 

1.67 

50023 

56 

43 

6.  96 

50002 

57 

4 

11.  64 

49981 

57 

25 

»5-  70 

49960 

640 

57  46 

19.  14 

49939 

58 

7 

21.97 

49918 

58 

28 

24.  17 

49896 

58 

49 

25-75 

49875 

59 

10 

26.  71 

49853 

660 

59  3" 

27.04 

49832 

59 

52 

26.  74 

49810 

60 

13 

25.81 

49788 

60 

34 

24.  25 

49766 

60 

55 

22.  06 

49744 

680 

61  16 

19.  23 

49722 

61 

37 

15.76 

49700 

61 

58 

11.66 

49678 

62 

19 

6. 92 

49656 

62 

40 

i-53 

49634 

700 

63  0 

55.  50 

49612 

63 

21 

48.  83 

49589 

63 

42 

41.  52 

49567 

64 

3 

49544 

64 

24 

24.  Q4 

49522 

720 

64  45 

15. 67 

49499 

65 

6 

5-  76 

49477 

65 

26 

55- 19 

49454 

65 

47 

43-97 

49431 

66 

8 

32.09 

49408 

740 

66  29 

19.  56 

49386 

66 

5o 

6.37 

49363 

67 

10 

52.52 

4934° 

67 

3i 

38.01 

493 1 7 

67 

52 

22.  84 

49294 

760 

68  13 

7. 01 

46270 

68 

33 

50.52 

49247 

68 

54 

33-  36 

49224 

69 

15 

15-  54 

49201 

69 

35 

57.05 

49177 

780 

69  56 

37.9o 

49154 

7o 

17 

18. 07 

49I3I 

70 

37 

57-  58 

49107 

7o 

58 

36. 42 

49084 

7i 

19 

14.  59 

49060 

800 

71  39 

52.09 

49037 

•72 

0 

28.  92 

49013 

72 

21 

5.07 

48989 

72 

41 

40.55 

48966 

73 

2 

15- 36 

48942 

820 

73  22 

49. 49 

4S918 

73 

43" 

22.95 

48895 

74 

3 

55-73 

48871 

74 

24 

27.84 

48847 

74 

44 

59-  27 

48823 

840 

75  5 

30. 02 

48799 

75 

26 

0.  10 

48775 

75 

46 

29. 49 

48751 

1  76 

6 

58.  21 

48727 

76 

27 

26.  25 

48703 

860 

76  47 

53.6i 

48679 

77 

8 

20.  29 

48655 

77 

28 

46.  28 

48631  1 

1  77 

49 

11.  60 

48607 

78 

9 

36.  24 

48583 

880 

78  30 

0. 20 

48558 

78 

5o 

23  47 

48534 

79 

10 

46. 07 

48510 

79 

3i 

7.98 

48486 

79 

51 

29.  21 

48462 

900 

80  11 

49. 76 

48437 

80 

32 

9.  63 

48413 

80 

52 

28.81 

48389 

81 

12 

47  31 

48365 

81 

33 

5-  13 

48340 

920 

81  53 

22.  27 

48316 

82 

13 

38.  73 

48291 

82 

33 

54-  50 

48267 

82 

54 

9-  59 

48243 

1  83 

14 

24. 00 

48218 

940 

83  34 

37-73 

48194 

83 

54 

50.  78 

48170 

84 

15 

3- 14 

48145 

84 

35 

14-  83 

48121 

84 

55 

25- 83 

48096 

960 

85  15 

36.16 

48072 

85 

35 

4580 

48047  1 

85 

55 

54-77 

48023 

1  86 

16 

305 

47999 

86 

36 

10. 65 

47974 

980 

86  56 

17.58 

47950 

87 

16 

23.  83 

47925 

87 

36 

29. 40 

47901 

87 

56 

34-  29 

47877 

88 

16 

38.  50 

47852 

1000 

88  36 

42.04 

47828 

88 

56 

44.90 

47803 

89 

16 

47.o8 

47779 

89 

36 

48.  59 

47754 

89 

56 

49-  43 

47730 

1020 

90  16 

49-  59 

477o6 

QO 

36 

49. 08 

47681 

90 

56 

47.89 

47657 

91 

16 

46. 03 

47633 

9i 

36 

43-  5o 

47608 

1040 

91  56 

40. 30 

47584 

92 

16 

36. 43 

47560  1 

92 

36 

3i- 89 

47535 

92 

56 

26.  68 

475" 

93 

16 

20.  80 

47487 

1060 

93  36 

14.  26 

47462 

93 

56 

705 

47438 

94 

15 

59.  17 

47414 

94 

35 

5o.  63 

47390 

94 

55 

41-43 

47366 

1080 

95  15 

3".56 

47341 

95 

35 

21. 04 

47317 

95 

55 

9.85 

47293 

96 

14 

58.00 

47269 

96 

34 

45-  5o 

47245 

In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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Table  XXXVII.— True  anomaly  -f-  Reduction  to  the  Ecliptic— Continued. 
[The  Argument  of  this  Table  is  the  Fundamental  Argument.] 


Arg. 

d. 
0 

Log 
D.  M. 

d. 

0 

/ 

// 

IIOO 

96 

54 

32.  33 

47221 

1 1 20 

98 

33 

16.  69 

47101 

1 140 

100 

11 

44.77 

46982 

1160 

101 

49 

56.71 

46864 

1 1 80 

103 

27 

52.69 

46746 

1200 

105 

5 

32.  86 

46630 

1220 

106 

42 

57.41 

46514 

1240 

108 

20 

6.53 

46400 

1260 

109 

57 

0.  43 

46287 

1280 

in 

33 

39.31 

46176 

1300 

"3 

10 

3-  39 

46065 

1320 

114 

46 

12.  91 

45957 

1340 

116 

22 

8.  10 

45849 

1360 

"7 

57 

49.  21 

45744 

1380 

119 

33 

16.  49 

45640 

1400 

121 

8 

30.  20 

45538 

1420 

122 

43 

30.61 

45437 

1440 

124 

18 

18.  00 

45339 

1460 

125 

52 

52.  64 

45243 

1480 

127 

27 

14.  83 

4514s 

1500 

129 

1 

24.  86 

45056 

1520 

130 

35 

2303 

44966 

'54° 

132 

9 

9-  64 

44878 

1560 

133 

42 

45.02 

44792 

1580 

*35 

16 

9-  46 

44709 

1600 

136 

49 

23.  29 

44627 

1620 

138 

22 

26.84 

44549 

1640 

139 

55 

20.44 

44473 

1660 

141 

28 

4-  42 

44399 

1680 

H3 

0 

39-  12 

44327 

1700 

144 

33 

4.  86 

44259 

1720 

146 

5 

22. 00 

44193 

1740 

147 

37 

30.  89 

44129 

1760 

149 

9 

3188 

44068 

1780 

150 

41 

25.  3'2 

44010 

1800 

152 

1 "? 

1 1 .  C7 

43955 

1820 

153 

44 

50.  98 

43902 

1840 

155 

16 

23- 9i 

43853 

i860 

156 

47 

50.72 

43806 

1880 

158 

19 

11.79 

43702 

1900 

159 

5o 

27.48 

4372o 

1920 

161 

21 

38. 16 

43682 

1940 

162 

52 

44. 19 

43647 

i960 

164 

23 

4-5  - 94 

43614 

1980 

165 

54 

43.80 

43584 

2000 

167 

25 

38.13 

43558 

2020 

168 

56 

29- 3 1 

43534 

2040 

170 

27 

17.71 

435»4 

2060 

171 

58 

3.71 

43496 

2080 

173 

28 

47.7o 

4348i 

2100 

174 

59 

30.04 

4347o 

2120 

176 

30 

11.  11 

4346i 

2140 

178 

0 

51- 3o 

43456 

2160 

179 

3i 

30.  98 

43453 

2180 

181 

2 

10.  53 

43454 

d. 
4 


97  14  18.51 

98  52  59-  61 
00  31  24.44 

02  9  33.  18 

03  47  25.  98 

05  25  3.01 

07  2  24.46 

08  39  30.  53 

10  16  21.40 

11  52  57.30 

13  29  18.46 

15  5  25.09 

16  41  17.45 

18  16  55.77 

19  52  20.  31 

21  27  31.34 

23  2  29  12 

24  37  13.93 

26  11  46.06 

27  46   5.  80 

29  20  13.44 

30  54  9-  27 
32  27  53.  61 

34  1  26.77 

35  34  49-  06 

37  8  0.81 

38  41    2.  35 

40  13  54.00 

41  46  36.09 
43  19  8.97 


Log. 
D.  M. 


44  5' 

46  23 

47  55 

49  27 

50  59 

52  31 

54  3 

55  34 

57  6 

58  37 

60  8 

61  39 

63  10 

64  4i 

66  12 

67  43 

69  14 

70  45 

72  16 

73  46 

75  17 

76  48 

78  18 

79  49 
81  20 


32.97 
48.  43 
55-  7i 
55.16 

47.13 

31.98 
10. 07 

41.75 
7.38 
27.  35 
42.01 
51.72 
56.  87 
57.8i 
54-  94 
48.61 
39-  20 
27.09 
12.  66 
56.  28 

38.  34 
19.  21 
59.  26 
38.  89 
18.  46 


47197 

47077  I 

46958 

46840 

46723 

46607 

46491 
46378 
46265 

46153 

46044 

45935 
45828 

45723 
45619 

45518 
45416 
45320 
45224 
45130 

45038 
44948 
44860 

44775 
44692 

44612 
44533 
44458 
44384 
44313 

44245 
44180 
441 17 
44057 
43999 

43944 
43892 
43843 
43797 
43753 

43712 

43675 
43640 
43608 
43579 

43553 

4353o 

435io 

43493 

43479  j 

43468 ] 

4346o 

43455 

43453' 

43454  i 


d. 
8 


97  34  4.04 
99  12  41.87 
100  51  3.48 
102  29  9.01 
104   6  58.  64 


32. 54 
5090 
53  91 
41.77 
14.71 

32- 94 
36.  70 
26.  22 
i-77 
23-  59 

31-95 
27. 1 1 

9-  37 
38.  99 
56.  29 


Log. 
D.  M. 


105  44 

107  21 

108  58 
1 10  35 

112  12 

113  48 
115  24 
117  o 
"8  36 

120  11 

121  46 

123  21 

124  56 
126  30 
128  4 

12939  1.54 

131  12  55.05 

132  46  37.  12 

134  20   8.  09 

135  53  28.  25 

137  26  37.  93 

138  59  37.46 
140  32  27.  17 
142  5  7. 40 
M3  37  38.47 

145  10  0.73 

146  42  14.53 
148  14  20.  22 

139  46  18.  14 

151  18  8.66 

152  49  52. 13 

154  21  28.90 

155  52  59-35 

157  24  23.82 

158  55  42.69 

160  26  56.33 

161  58  5. 11 
163  29  9.38 

165  o  9.53 

166  31  5.93 

168  1  58.96 

169  32  48.  98 

171  336.38 

172  34  21.53 

174  5  4.8i 

175  35  46.  60 1 

177  6  27.  27  ! 

178  37  7.21 

180  7  46.  79  I 

181  38  26. 41  I 


d. 
12 


47173 
47053 
40935 
46817 
46700 

46584 
46468 

46355 
46242 
46131 

46022 
459H 
45807 
45702 
45599 

45497 
45397 
45300  1 
45205 
45111  j 

45020 
4493° 
44843 
44758 
44676 

44596 
44518 
44443 
44370 
44300 

44232 
44167 
44105 

44045 
43988 

43933 
43882 

43834 
43788 

43745 

43705 
43668 

43633 
43602 

43574 

43548 
43526 
435o6 
43490 
43476 

43466 
43459 
43454 
43453 
43455 


97  53 
99  32 

01  10 

02  48 
04  26 

06  4 

07  4i 

09  18 

10  55 
12  31 

14  7 

15  43 

17  19 

18  55 

20  30 


48.91 
23.48 
41.86 
44.  20 
30. 67 

i-45 
16.  72 
16.  69 

L55 
3^52 

46.  84 
47.73 
34-44 
7.  22 
26.  33 

22  5  32.02 

23  40  24.  59 

25  15  4.29 

26  49  31- 43 

28  23  46.  29 

29  57  49-  17 
3i  3i  40.37 

33  5  20.  20 

34  38  48.  97 

36  12  7.01 

37  45  14. 63 

39  18  12.17 

40  50  59.  96 

42  23  38.  33 

43  56   7-  62 

45  28  28. 16 

47  o  40.  30 

48  32  44.41 

50  4  40.  83 

51  36  29.91 

53  8  12.01 

54  39  47-  49 

56  11  16.  71 

57  42  40. 03 

59  13  57.83 

60  45  10.  46 

62  16  18.  31 

63  47  21.  73 

65  18  21.  10 

66  49  16.  80 

68  20   9.  19 

69  50  58.66 

71  21  4558 

72  52  3°.  32 

74  23  13.27 

75  53  54.8i 

77  24  35.31 

78  55  15.  14 

80  25  54.  70 

81  56  34-  36 


Log. 

d. 

D.  M. 

16 

D.  M. 

0 

/ 

// 

47H9 

98 

13 

33.13 

47125 

47030 

99 

52 

4-45 

47006 

4691 1 

101 

30 

19.61 

46887 

46793 

103 

8 

18.  76 

46770 

46676 

104 

46 

2.  08 

46653 

46561 

106 

23 

29.  74 

46537 

46446 

108 

0 

41.93 

46423 

46332 

1  109 

37 

38.  86 

46310 

46220 

I  111 

14 

20.  72 

46198 

46109 

1  112 

5o 

47-  75 

46087 

46000 

1  114 

27 

0. 16 

45978 

45892 

116 

2 

58.  20 

45871 

45786 

.  "7 

38 

42. 11 

45765 

45681 

I  119 

14 

12. 13 

45661 

45578 

120 

49 

28.53 

45558 

45477 

1  122 

24 

31.  58 

45457 

45378 

•  123 

59 

21.55 

45359 

45281 

125 

33 

58.  72 

45262 

45186 

127 

8 

23.  37 

45167 

45093 

128 

42 

35.82 

45074 

45002 

130 

16 

36.  33 

44984 

44913 

131 

5o 

25.23 

44895 

44826 

133 

24 

2.  83 

44809 

44742 

134 

57 

29.  43 

44725 

44660 

136 

30 

45.  36 

44644 

4458o 

138 

3 

50.94 

44564 

44503 

!  139 

36 

46.  50 

44488 

44428 

141 

9 

32.  38 

44413 

44356 

142 

42 

8.  90 

44341 

44286 

144 

14 

36.41 

44272 

44219 

145 

46 

55-  25 

44206 

44154 

147 

19 

5-  76 

44H2 

44092 

148 

5i 

8.  30 

44080 

44033 

150 

23 

3.  22 

44022 

43977 

151 

54 

50. 88 

43966 

43923 

1  '53 

26 

31.  62 

43913 

43872 

154 

58 

5.  82 

43802 

43824 

1  156 

29 

33.83 

43815 

43779 

158 

0 

56.  02 

43770 

43736 

159 

32 

12.  76 

43728 

43697 

161 

3 

24.40 

43689 

43660 

162 

34 

31- 33 

43653 

43627 

164 

5 

33-  92 

43620 

43596 

165 

36 

32.52 

43590 

43568 

167 

7 

27.  53 

43563 

43543 

168 

38 

19.31 

43539 

43522 

170 

9 

8.  23 

435i8 

43503 

171 

39 

54.69 

43499 

43487 

173 

10 

39.04 

43484 

43474 

174 

4i 

21.68 

43472 

43464 

176 

12 

2.  98 

43463 

43458 

177 

42 

43-31 

43457  i 

43454 

179 

13 

23.  06 

43453 1 

43453 

180 

44 

2.  62 

43453 

43456 

182 

14 

42.  34 

43456 1 

In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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JUPITER. 

Heliocentric  longitude — Continued. 

Table  XXXVII. — True  anomaly  +  Reduction  to  the  Ecliptic — Continued. 
[The  Argument  of  this  Table  is  the  Fundamental  Argument.] 


I05 


Arg. 


d. 
2200 
2220 
2240 
2260 
2280 

2300 
2320 
2340 
2360 
2380 

2400 
2420 
2440 
2460 
2480 

2500 
2520 
2540 
2560 
2580 

2600 
2620 
2640 
2660 
2680 

2700 
2720 
2740 
2760 
2780 

2800 
2820 
2840 
2860 
2880 

2900 
2920 
2940 
2960 
2980 

3000 

;  3°2o 
1 3040 
3060 
3080 

I  3IO° 
3120 

!3*40 
3160 

I  3180 
3200 
3220 
3240 
3260 

|328o 


d. 
o 


182  32  50.34 

184  3  30-  7* 

185  34  12.23 

187  4  55.07 

188  35  39.68 


26. 43 
15.71 
7.89 
3-34 
2.45 

5.58 
13.  » 
25.41 
42.  85 
5-79 

34- 61 
9.  67 
5i-  32 
39  94 
35  87 

39-  47 
51. 11 
11. 12 

39-  85 
17.  65 

4.  85 
1.80 
8.  82 
26.  25 
54.40 

33- 60 
24. 16 
26.  39 
40.  59 
7- 07 

46. 12 
38.  03 
43.06 

1.49 
33.60 

244  13  !9-65 

245  49  19.  88 
247  25  34.54 

249  2    3. 87 

250  38  48. 08 

252  15  47.41 

253  53  2.05 
255  30  32.  21 

257  8  18.07 

258  46  19.81 

260  24  37. 60 

262  3  1 1 . 60 

263  42  1.  94 
265  21  8.  77 
267   o  32.  20 


190  6 

191  37 

193  8 

194  39 

196  10 

197  41 

199  12 

200  43 

202  14 

203  46 

205  17 

206  49 

208  20 

209  52 

211  24 

212  56 
214  28 

216  1 

217  33 

219  6 

220  39 

222  12 

223  45 

225  iS 

226  51 

228  25 

229  59 
231  33 

233  7 

234  42 

236  16 

237  5i 
239  26 

241  2 

242  37 


Log. 
D.M. 


43457 
43464 
43473 
43486 
43502 

43520 
43542 
43566 
43594 
43625 

43658 
43694 
43734 
43776 
43821 

43869 
43920 

43873 
44030 
44089 

44i5o 
44215 
44282 
44351 
44423 

44498 
44575 
44655 
44737 
44821 

44908 

44997 
45088 
45181 
45276 

45373 
45472 

45573 
45676 

4578i 

45887 

45995 
46104 
46215 
46328 

46441 
46556 
46672 
46789 
46907 

47025 

47145 
47265 
47386 
47507 


d. 
4 


182  50  58.  37 

184  21  38.98 

185  52  20.68 

187  23  3.84 

188  53  48.  85 

190  24  36.  07 

191  55  25.90 

193  26  18.  71 

194  57  14.86 

196  «8  14.  74 

197  59  18.  73 
199  30  27. 18 

201  1  40.48 

202  32  58.  98 

204  4  23.07 

205  35  53." 

207  7  29.46 

208  39  12.48 

210  11    2.  53 

211  42  59.96 

213  "5   5- 15 

214  47  18.43 

216  19  40. 16 

217  52  10.  68 

219  24  50.33 

220  57  39. 45 

222  30  38.  39 

224  3  47.46 

225  37  7.01 

227  10  37.  34 

228  44  18.  79 

230  18  11.  66 

231  52  16.  26 

223  26  32.  90 
235    1  1.87 

256  35  43-47 

238  10  37. 97 

239  45  45-  66 

241  21  6.81 

242  56  41.  68 

244  32  30. 55 

246  8  33.  65 

247  44  51.23 

249  21  23.51 

250  58  10.  73 

252  35  13.  11 

254  12  30.  84 

255  50   4. 12 

257  27  53- 14 

259  5  58.08 

260  44  19. 10 

262  22  56.  35 

264  1  49.99 

265  41  o.  13 
267  20  26.  88 


Log. 
D.M. 


43458 
43466 

43475 
43489 
43505 

43524 
43547 
43572 
43600 

43631 

43665 
43702 
43742 
43785 
43830 

43879 
43930 
43984 
44041 
44101 

44163 
44228 
44295 
44365 
44438 

445U 
44591 
44671 

44754 
44838 

44925 
45oi5 
45106 
45200 
45295 

45393 
45492 
45594 
45697 
45802 

45909 
46017 
46126 
46238 
46350 
46464 

46579 
46695 
46812 
46930 

47049 
47169 
47289 
47410 

47531 


d. 
8 


183  9  6.42 

184  39  47.  22 

186  10  29. 18 

187  41  12.68 

189  11  58.  10 

190  42  45.  82 

192  13  36.  21 

193  44  29.66 

195  "5  26.53 

196  46  27.  20 

198  17  32.05 

199  48  41.44 

201  19  55.  75 

202  51  15.34 

204  22  40.  59 

205  54  11.86 

207  25  49.  52 

208  57  33.  91 
210  29  25.  41 

212  1  24.37 

213  33  3'. 15 

215  5  46.09 

216  38  9.55 

218  10  41.  86 

219  43  23.  38 

221  16  14.45 

222  49  15.  38 

224  22  26.  52 

225  55  48.  20 
227  29  20.  74 

229  3  4.44 

230  36  59-  63 

232  11  6.61 

233  45  25.  69 

235  19  57- 17 

236  54  41.33 
238  29  38. 45 

240  4  48.  81 

241  40  12.  68 

243  15  50.33 

244  51  42.02 
246  27  48.  00 

248  4   8. 50 

249  40  43-  75 

251  17  33-99 

252  54  39.42 
254  32   o.  24 

256  9  36.  66 

257  47  28.  85 
259  25  36.99 

261  4  1.25 

262  42  41.  77 
264  21  38. 69 

266  o  52.  14 

267  40  22.  24 


Log. 
D.M. 


4346o  I 
43467  I 
43477  1 
43492  I 
43509 

43529 
43551  I 
43577  I 
43606  I 

43638 

43672 
437io 
4375o 
43794 
43840 


cL 
12 


o  / 

183  27 

184  57 

186  28 

187  59 
189  30 

191  o 

192  31 

194  2 

195  33 

197  4 

198  35  45-  55 

200  6  55.  90  I 

201  38  11. 23! 

203  9  31  -  93 

204  40  58.  35 


14.51 
55  51 
37.74 
21. 60 

7-  45 

55- 67 
46.  65 
40.  74 
38.  35 
39.82 


43889  1  206 
43941  ,j  207 
43995  J  209 
44053  I  210 
4411311  212 

44176 !'  213 
44241  215 
44309  ||  216 
44380  I  218 
44453  |j  220 
44529  221 


44607 
44687 
44770 
44856 

44943 
45033 
45125 
45219 

45315 

45413 
45513 
45614 
45718 
45823 

45930 
46039 

46149 

46260 

46373 
46487 
46602 
46718 
46836 
46954 

47073 
47193 
47313 
47434 
47556 


223 
224 
226 
227 


12  30.87 
44  9-  85 
15  55.63 

47  48.  59 
19  49.09 

5i  57-47 
24  14.09 

56  39.  29 
29  13.42 
1  56.82 

34  49-  83 
7  52.  78 
41  6.01 
14  29.  83 

48  4  57 


229  21 

230  55 
232  29 

234  4 


50.  55 
48. 08 

57-  45 
18.99 

235  38  52.97 


237  13 

238  48 

240  23 

241  59 
243  34 


39-72 
39-  45 
52.  49 
19.  10 
59-  54 


245  10  54-  07 

246  47  2. 93 
248  23  26.36 

250  o   4. 60 

251  36  57.85 


253  14 

254  5i 
256  29 

258  7 

259  45 


6.  34 
30.  27 
9-  83 
5-  20 
16.55 


261  23  44.04 

263  2  27.  83 

264  41  28.05 
266  20  44.  83 
268   o  18.27 


Log. 
D.M. 


d. 
16 


43461 
43469 
4348o 

43495 
43512 

43533 
43556 
43583 
43612 

43644 

43679 
43718 
43759 
43803 
43849 

43899 
43951 
44007 
44065 
44125 


183  45  22.61 

185  16  3.84 

186  46  46.  37 

188  17  30.60 

189  48  16.89 


5-*3 
57.  20 

51.97 
50.32 
52. 62* 

59.  24 

io.55 
26.  93 

48.  74 
16.  36 

206  30  50.  14 

208  2  30.  45 

t  209  34  17.  64 

j  211  6  12.08 

212  38  14.  12 


191  19 
192*49 

194  20 

195  5i 

197  22 

198  53 

200  25 

201  56 

203  27 

204  59 


44189  j 214 
44255  215 
44323  1.  217 
44394  ,!  218 
44468  j  220 

44544 
44623 
44704 
44787 
44873 


221 
223 
224 
226 
228 


10  24.  12 
42  42. 43 
"5  9  39 
47  45-35 
20  30.65 

53  25.  62 
26  30.60 

59  45-  9i 
33  *9 
6  48.  86 


44961 
45051 

45143 
45238 
45334 

45433 
45533 
45635 
45739 
45844 

45952  245  30  6.69 
46060  I  247  6  18.  45 
461 7 1  t  248  42  44.  82 
46282 ,  250  19  26. 04 
46395   251  56  22.33 


229  40  37.  12 

231  14  36.99 

232  48  48.  78 

234  23  12.  78 

235  57  49- 29 
237  32  38.61 

239  7  40  99 

240  42  56.  72 

242  18  26.07 

243  54  9-31 


46510 
46625 
46742 
46859 
46978 

47097 
47217 
47337 
47459 
4758o 


253  33  33.89 

255  11  0.93 

256  48  43-  63 
258  26  42.  18 

260  4  56.  75 

261  43  27.49 
263  22  14.  56 

265  1  18.08 

266  40  38. 18 
268  20  14.  96 


Log. 
D.M. 


43462 
43471 
43483 
43498  j 
43516 j 

43537  I 
4356i 
43588  I 
43618 
43651 J 

43687 
43726 
43767  1 
43812 j 

43859 

43909, 
43962 
44018 1 
44077| 
44138 j 

44202 
44268 
44337 
44409 
44483 
44560 1 

44639  I 
44720 
44804 
44890 

44979! 
45069 ' 
45162  I 

45257  I 
45354 1 

45452 ! 
45553 
45656 
4576o 
45866 . 

45973 

46082! 
46193  I 

46305 
46418 

46533 
46648 

46765 
46883 
47002 

47121 
47241 
47362 
47483 
47604 


In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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TABLES  OF 

Heliocentric  longitude — Continued. 

Table  XXXVII. — True  anomaly  -f-  Reduction  to  the  Ecliptic— Continued. 
[The  Argument  of  this  Table  is  the  Fundamental  Argument.] 


Arg. 

d. 
0 

Log. 
D.  M. 

d. 
4 

Log. 
D.  M. 

d. 
8 

Log. 
D.  M. 

d. 
12 

Log-  i 
D.  M. 

d. 
16 

1 

Log.  | 

D.  M.  . 

d. 

0 

// 

0 

/ 

// 

0 

/ 

// 

0 

/ 

// 



0 

/ 

// 

l 

33°° 

268 

40 

12.  33 

47029 

269 

0 

10.  37 

A  iflt  1 

47°53 

269 

20 

9.  08 

AT&TR 

269 

40 

8.  47 

47702 

270 

0 

8.53 

47727 

33  20 

270 

20 

9.  27 

ATTC  I 

270 

4° 

10.  68 

ATTIC 

47775 

271 

0 

12.  76 

a  TRnn 
4/ouu 

271 

20 

15-  5  > 

a  tR  y  1 

271 

4° 

18.97 

47°49 

334° 

272 

0 

23.08 

atRt-2 
47°73 

272 

20 

27.  88 

A  TRnT 

47097 

272 

40 

33.  35 

47922 

273 

0 

39-  48 

47946 

273 

20 

46.  34 

47971 

3360 

27^ 

40 

53-  85 

47995 

274 

1 

2. 05 

48020 

274 

21 

10.  92 

48044 

274 

41 

20.  47 

48069 

275 

1 

3071 

48093 

3380 

275 

21 

4163 

481 18 

275 

41 

53-  22 

48142 

276 

2 

5.5o 

48167 

276 

22 

18. 47 

4819I  j 

276 

42 

32. 

11 

48215 

3400 

277 

2 

46. 44 

48240 

277 

23 

1. 45 

48264 

277 

43 

17.  14 

48288 

278 

3 

33.  51 

aR  21  7 
4  m1  3 

278 

23" 

5o.  56 

aR-*it 

34  20 

278 

44 

8.31 

4°j°2 

279 

4 

26.  73 

aR  286 
40300 

279 

24 

45-  84 

279 

45 

5-  62 

aRa  ic 
4°435 

280 

5 

26.  0 ) 

48459 

344° 

280 

25 

47-  25 

aRaRi 
40403 

280 

46 

9. 08 

aRcc*t 
4°5U/ 

281 

6 

31.  60 

aRc  ■}•> 

281 

26 

54.  80 

a8cc6 

281 

47 

18.  68 

48580 

3460 

282 

7 

43.  25 

48604 

282 

28 

8.  49 

48628 

282 

48 

34-  42 

48652 ( 

283 

9 

1.  03 

48677 

283 

29 

28.31 

487c  1 

348o 

*3 

49 

56.  28 

48725 

284 

10 

24-  93 

48749 

284 

30 

54.  26 

48773 

284 

51 

2#  27 

48797 

285 

11 

54-  95 

48821 

35°° 

285 

32 

26.  32 

aRRac 
40043 

285 

52 

58.  36 

a8868 

286 

13 

31.08 

48892 

286 

34 

4-  47 

4S916 

286 

54 

38.55 

40940 

35  20 

287 

15 

13.  29 

48964 

287 

35 

48.71 

4°yo/ 

287 

56 

24.81 

4901 1 

288 

17 

1.58 

4.'°J5 

288 

37 

38.  98 

49050 

354° 

288 

58 

17. 13 

289 

18 

55.  91 

49io5 

289 

39 

35.  36 

49129 

290 

0 

15.  49 

49!52 

290 

20 

56.  28 

49I76 

3560 

290 

41 

37.  74 

49199 

291 

2 

19.  86 

49222 

291 

23 

2.  65 

49245 

291 

43 

46.  1 1 

49269 

292 

4 

30. 

23 

49292 

358o 

292 

25 

15-01 

493"  5 

292 

46 

0.  45 

49338 

293 

6 

46.  56 

49361 

293 

27 

33-  32 

49384 

293 

48 

20.  74 

49407 

294 

9 

8. 82 

294 

29 

57-  55 

AQAC2 

294 

5° 

46.  94 

AQAT  C 

295 

1 1 

36.  98 

ACi  IO.S 

295 

32 

27.  67 

3620 

295 

53 

19.02 

49543 

296 

14 

11. 01 

ACiCflC 

495°5 

296 

35 

3- 65 

49500 

296 

55 

56.  94 

49610 

297 

16 

5o.  87 

49633 

3640 

297 

37 

45. 45 

AC\f\C  C 

49°55 

297 

58 

40.  66 

ACiflTT 

298 

19 

36.  52 

49099 

298 

4° 

33. 02 

4072I 

299 

1 

30. 

16 

49743 

3660 

299 

22 

27.  93 

49765 

299 

43 

26.  33 

49787 

300 

4 

25.  37 

49809 

300 

25 

25. 04 

49^3° 

3°o 

46 

25- 

33 

49852 

3680 

301 

7 

26.  26 

49873 

301 

28 

27.  80 

49895 

301 

49 

29.  98 

49917) 

302 

10 

32.77 

49938 

302 

3i 

36.  18 

49959 

302 

52 

40.  22 

49980 

3°3 

13 

44.  86 

coooi 

3°3 

34 

50.  1 5 

50023 

303 

55 

56. 00 

Cm  \a 
5<jvJ44  . 

3°4 

17 

2. 

49 

50064 

37  20 

304 

38 

9-  58 

50085 

304 

59 

17.  28 

3°5 

20 

25-  58 

50127 

305 

41 

34.  48 

50147 

3°6 

2 

43-  99 

50 1 00 

374° 

306 

23 

54-  09 

50188 

306 

45 

4.  78 

(jo  208 

307 

6 

16. 07 

50229 | 

307 

27 

27-  95 

50249 

3°7 

48 

40.41 

3760 

308 

9 

53-47 

50289 

368 

31 

7.  10 

50308 

3°8 

52 

21.  32 

50328 

309 

13 

36. 11 

5°3 18 

3°9 

34 

51. 

48 

50367 

378o 

309 

56 

7.42 

50387 

3io 

17 

23- 94 

50406 

310 

38 

41.  02 

50426 

3io 

59 

58.  66 

50445 

311 

21 

16.  87 

50464 

3000 

311 

42 

35-  64 

50403 

312 

3 

54  97 

50502 

312 

25 

14.  86 

50520 

312 

46 

35-  29 

50539 

313 

7 

56.  28 

cnccR 
5°5  5  5 

7820 

313 

29 

17.81 

C0C76 

313 

50 

39.  88 

314 

12 

2.  $o 

506I3 

3H 

33 

25.66 

5^uji 

314 

54 

49  35 

50649 

7  8  AO 

3040 

315 

16 

13.  57 

50667 

315 

37 

38.  32 

50685 

315 

59 

3-  6° 

50703 

316 

20 

29.  40 

507.20 

316 

41 

55-73 

Cf\T  lR 

5073° 

3860 

317 

3 

22.  57 

50755 

317 

24 

49.  92 

50772 

317 

46 

17.  79 

507OO 

3i8 

7 

46.  16 

50S07 

318 

29 

15 

03 

50824 

3880 

3i8 

5o 

44.41 

5084! 

3i9 

12 

14.  29 

50857 

319 

33 

44.  66 

50874 

319 

55 

15.52 

50890 

'320 

16 

46.  88 

50907 

3900 

320 

38 

18.  71 

Can  7  ■} 

320 

59 

51.03 

321 

21 

23.  82 

50955  i 

321 

42 

57.  10 

Cnn"7  l 

322 

4 

3o. 

84 

3920 

322 

26 

5-  05 

322 

47 

39.  72 

c  1018 

323 

9 

14.  86 

51033j 

323 

3° 

So.  45 

C  f  n  iX 
51040 

}21 

52 

26. 

49 

5 1064 

394° 

324 

14 

2.  99 

5io79 

324 

35 

39-  93 

5io93 

324 

57 

1731 

5II08! 

325 

18 

55- 13 

till) 

325 

40 

33- 

39 

51 137 

3960 

326 

2 

12.  08 

51 152 

326 

23 

51.  19 

51166 

326 

45 

3°-73 

51  ISO  I 

327 

7 

10.  6q 

51 194 

327 

28 

51- 

07 

51208 

3980 

327 

5o 

31.86 

51222 

328 

12 

13.06 

51235 

328 

33 

54-  66 

51249 

328 

55 

36. 67 

51262 

329 

17 

«9- 

07 

51275 

4000 

329 

39 

1.86 

5 1288 

330 

0 

45-04 

5 1301 

33o 

22 

28.60 

5I3I4!'  330 

44 

12-55 

- 

51320 

331 

5 

56. 

87 

51339 

4020 

33" 

27 

41.57 

51351 : 

331 

49 

26.63 

s'363 

332 

11 

12. 06 

51375 

332 

32 

57.85 

51387 

332 

54 

44- 

00 

51399 

4040 

333 

16 

30.  49 

5 141 1 

333 

38 

17- 33 

51422 

334 

0 

4  S2 

51433 

334 

21 

52.  05 

j  •  *t*t  j 

334 

43 

39- 

9i 

5  14.^6 

J  **TJ  J 

4060 

335 

5 

28.  10 

51467, 

335 

27 

16.61 

5H77 

335 

49 

5-45 

5I488 

336 

10 

54.61 

51498 

336 

32 

44- 

08 

51509 

4080 

336 

54 

33-  85 

51519 

337 

16 

23-94 

5'529 

337 

38 

14- 32 

51539 

338 

0 

4.  99 

5 '548 

338 

21 

55- 

96 

51558 

4100 

338 

43 

47.  21 

51567 

339 

5 

38.  75 

51577 

339 

27 

30.  56 

51586! 

339 

49 

22.  65 

51595 

340 

1 1 

15- 

00 

5l604 

4120 

340 

33 

7.  62 

51612 

340 

55 

0.  50 

51621 

341 

16 

53.63 

5I629! 

341 

38 

47.01 

51637 

342 

0 

40. 

64 

51645 

4140 

342 

22 

34  51 

51653 

342 

44 

28.61 

51661 

343 

6 

22.  94 

51668! 

343 

28 

17.  50 

51676 

343 

5o 

12. 

28 

51683 

4160 

344 

12 

7.28 

51690 

344 

34 

2.  49 

51697 

1344 

55 

57.91 

51704 : 

345 

17 

53  53 

51710 

345 

39 

49. 

35 

51717 

4180 

346 

1 

45-37 

51723 

346 

23 

41-57 

51729 

346 

45 

37.96 

51735 

347 

7 

34-52 

5i74i 

347 

29 

31- 

26 

51747 

4200 

347 

5i 

28.  16 

51752 

348 

13 

25.24 

51758 

348 

35 

22.47 

51763 

348 

57 

19.  85 

51768 

349 

19 

17. 

39 

51773 

4220 

349 

4i 

15.  07 

5*777 

35o 

3 

12.  89 

51782 

35o 

25 

10.  84 

51786 

35o 

47 

8.  93 

5i79o 

351 

9 

7- 

14 

51795 

4240 

351 

3i 

5-47 

51799 

351 

53 

3- 92 

51802 

352 

15 

2.  47 

51806 

352 

37 

I-  13 

51809 

352 

58 

59- 

89 

5ISI2 

4260 

353 

20 

58.  75 

51815 

353 

42 

57.70 

51818 

354 

4 

56.73 

51821 

354 

26 

55-85 

51824 

354 

48 

55- 

04 

51826 

4280 

355 

10 

54-  30 

51828 

355 

32 

53-62 

51830 

355 

54 

53-OI 

51832 

356 

16 

52.  45 

51834 

356 

38 

5i. 

94 

51835 

4300 

357 

0 

51.48 

51837 

357 

22 

51. 06 

51838 

357 

44 

50.  67 

51839 

358 

6 

5o.  32 

51840 

358- 

28 

49. 

98 

51841 

432° 

358 

5o 

49.  67 

51842 

359 

12 

49-  38 

51842 

,359 

34 

49.09 

51842 

359 

56 

48.  82 

51842 

0 

18 

48. 

54 

51842 

4340 

0 

40 

48.  25 

51842 

1 

2 

47.96 

51842 

1 

24 

47.65 

51841 

1 

46 

47.32 

51840 

2 

8 

46. 

97 

51839 

In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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Table  XXX VIII. 


Table  XXXIX. 


Arg.  I 


d. 

o 
80 
160 
240 
320 
400 
480 
560 
640 
720 
800 
880 
960 
1040 
1 120 
1200 
1280 
1360 
1440 
1520 
1600 
1680 
1760 
1840 
1920 

2uOO 
20oO 
2iOO 
2240 
232O 
24OO 
2480 
2560 
264O 
272O 
2800 
2580 
2960 
3O4O 
3I20 
3200 
3280 
3360 
3440 
3520 
360O 
3680 
3760 
384O 
3920 
4000 
4080 
4l6o 
424O 
4320 
44OO 


Equation. 


300 
305 
3<>7 1_ 
3<>4 
298 
288 
276 
261 

243 
224 
204 
184 
165 
146 
129 
114 
101 

9i 
84 
80 

7»; 
79 
83 
88 
96 
105 

"5 
127 

"39 
152 
164 

177 
190 
202 
214 
224 

234 
242 
248 
253 
255 
255 


+  5 
+  2 
3 
6 
10 
12 

"5 
18 

19 
20 
20 
19 
19 
17 
15 
13 
10 

7 
4 

2 

4 


9 
10 
12 
12 

13 
12 

13 
13 
12 
12 
10 
10 
8 
6 
5 

f  2 
o 


247 
239 
229 
215 


*W  IQ 
180  \\ 


159 
136 
112 

87 
61 


23 
24 
25 
26 


34_26 


Year. 

Equa. 

Year. 

Equa. 

Arg.  II. 

Equation.  1 

Arg.  11. 

—240 

1 

000 

7 

A 

1 7280 

73 

7668O 

220 

I 

000 

Q 
0 

1  tX?Ati 

IOJQO 

70 

■  3 

7776O 

200 

2 

900 

9 

19440 

67 

3 
-  1 
1 

70040 

loo 

2 

920 

10 

20520 

67^ 

79920 

IOO 

3 

940 

1 1 

2I60O 

8lOOO 

I40 

4 

j  j 

68 

1 

82080 

I20 

5 

980 

12 

237OO 

7i 

3 
6 

83IOO 

IOO 

0 

IOOO 

*3 

24040 

77 

8424O 

OO 

7 

I020 

!3 

25920 

84 

7 

85320 

Ark 
OO 

7 

IO40 

*4 

27000 

9i 

7 
8 

00400 

40 

Q 
O 

I060 

l4 

zoooo 

99 

O/400 

20 

9 

1080 

*4 

29160 

108 

9 
10 
8 
8 

88560 

O 

1° 

I  IOO 

*4 

30240 

118 

09040 

20 

1 1 

1 120 

*4 

31320 

126 

OO72O 

40 

12 

1 140 

H 

324OO 

*34 

8  1 

9I8OO 

An 
DO 

'3 

1 1 60 

'4 

33480 

142 

9^000 

£n 
00 

13 

1 100 

'4 

3456o 

149 

7 

93960 

IOO 

'4 

I20O 

f3 

35040 

154 

! 

9504O 

120 

14 

I220 

*3 

36720 

*59 

961 20 

140 

*4 

I24O 

1 2 

37800 

'63 

: 

97200 

160 

15 

I260 

11 

38880 

167 

t  1 

98280 

IOO 

f5 

1  ZOO 

10 

39960 

170 

3 

3  ! 

99360 

200 

*5 

I3OO 

9 

4IO40 

173 

4  1 

IOO44O 

220 

*4 

1320 

c 
0 

42120  ' 

177 

4  ' 

101 520 

240 

'4 

'340 

c 
0 

432OO 

181 

4  1 

IO260O 

260 

!3 

I360 

7 

44280 

185 

6 

IO3680 

200 

x3 

1300 

A 

4536o 

191 

IO4760 

300 

1 2 

1400 

5 

46440 

198 

7 
8 
8 
1 1 

105040 

320 

1 1 

1420 

4 

47520 

206 

IOO92O 

340 

1 1 

1440 

3  . 

48600 

214 

IO8OOO 

36O 

10 

1400 

3 

49OOO 

225 

1O9OOO 

JOO 

9 

2 

\  t  \lac\ 

236 

1 1 

12 
12 
13 
14 

I I0l60 

4OO 

0 
0 

IjOO 

1 

5 1040 

248 

1 1  I 240 

420 

7 

I52O 

1 

52920 

260 

I  12320 

440 

0 

I540 

1 

54000 

273 

I I34OO 

400 

5 

1560 

1 

^^OOO 

287 

I I448O 

400 
500 

4 

3 

Arg.  II. 

56160 
5724° 

300 
312 

13 
12 

13 
12 
11 

I1C  C  Ar> 
I  1 664O 

520 

2 

A 
U. 

58320 

325 

II7720 

540 

2 

O 

57_, 

59400 

337 

I  l88O0 

560 

i 

IOOO 

*6  1 

6048b 

348 

I  1 988O 

580 

1 

2l60 

61560 

357 

9 

I20960 

60O 

1 

3240 

6264O 

366 

9 

122040 

620 

0 

4320 

a"3  1 

63720 

375 

9 
8 

I23I20 

64O 

0 

5400 

67  ; 

6480O 

383 

124200 

660 

0 

648O 

72  I 

6588O 

390 

7 

I25280 

680 

756O 

6696O 

397 

7 
8 

I26360 

700 

1 

864O 

6804O 

405 

127440 

720 

1 

9720 

84  3 

69I2O 

414 

9 

128520 

740 

2 

I0800 

00+ 

70200 

423 

9 

I296OO 

760 

3 

I  I880 

7I280 

433 

10 
11 

I30680 

780 

3 

I296O 

«r 

72360 

444 

13 
14 

■  A 

I3I760 

800 

4 

14040 

73440 

457 

I3284O 

820 

5 

I5I20 

80  3 

74520 

471 

133920 

84O 

6 

I6200 

77-4 

756OO 

503^ 

I35OOO 

860 

7 

I7280 

73  4 

76680 

I36080 

Equation. 


503 
521 

538 
556 
573 
590 
605 
619 
631 
643 
653 
662 
670 
678 
686 
696 
706 
718 

731 
746 
763 
78i 
800 
819 

839 
858 
876 
892 
<  907 
920 
932 
941 
95o 
958 
965 
973 
981 
990 
001 

013 
027 
042 
058 
075 
093 
110 

.127 
143 
'57 
170 
182 
192 
200 
207 


+  18 

17 
18 

17 
17 
15 
14 
12 
12 
10 

9 
8 
8 
8 
o 
o 
2 
3 
5 
7 
8 

9 
9 

20 

9 
8 
6 
5 
3 
2 

9 
9 
8 

7 
8 
8 

9 
11 
12 
14 
15 
16 

17 
iS 

17 
17 
16 

14 
13 
12 
10 
8 

7 
6 


2I3+  6 
219  ' 


Arg.  II. 


d. 
136080 
137160 
138240 
1 39320 
14040b 
141480 
142560 
143640 
144720 
145800 
146880 
147960 
149040 
1 50120 
15 1 200 
152280 
i5336o 
154440 
155520 
156600 
157680 
158760 
159840 
160920 
162000 
163080 
1 64160 
1(^5240 
166320 
167400 
168480 
169560 
1 70640 
171720 
172800 
173880 
174960 
176040 
177120 
178200 
1 79280 
180360 
181440 
182520 
183600 
184680 
185760 
186840 
187920 
189000 
190080 
191 160 
192240 
193320 
194400 
195480 


Equation. 


l2I*+  6 
1225^  , 

231 
237 
1244 
[252 
[261 
[272 
1283 
[294 
1306 
W$ 
'33© 
'341 
'352 
(361 
1369 
'377 
'383 
'387 


6 
6 

7 
8 

9 
11 
11 
11 
12 
12 
12 
11 
11 

9 
8 
8 
6 
4 

'39*  1 
'394  * 
'396  2 
'397  - 
'398  I 
1400 
[401 

'403  , 
'405  4 
[409  * 

<4I3  \ 

J4I7  % 

423  6 
1429 

[433  % 

'439  , 

1444  2 

1449  I 

'453  ; 

1455  ,  . 

'456+  Q 
[456_  , 

*455  ; 

'45i  \ 

'447  ; 

1442  I 

'436  6 

[430  6 

'424  - 

1419  I 

1413  4 

409  Z 

1407  - 
1406 

I405_  . 
1404 


The  quantities  tubulated  are  in  units  of  the  seventh  decimal,  except  in  Table  XXXIX,  when  the  argument  is  in 

years,  they  are  in  units  of  the  fifth  decimal. 
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Inequalities  of  the  Common  Logarithm  of  the  Radius  multiplied  by  3 — Continued, 
Table  XXXIX— Cont'd.  Table  XL. 


Arg.  II.  Equation. 


Arg.  III.    Equation.      Arg.  III. 


d. 
195480 
196560 
197640 
198720 
199800 
200880 
201960 
203040 
204120 
205200 
200280 
207360 
208440 
209520 
210600 
21 1680 
212760 
213840 
214920 
216000 
217080 
218160 
219240 

Year. 

2140 
2160 
2180 
2200 
222c 
2240 
2260 
2280 
2300 


1404 
1405 
1407 
1406 
1405 
1404 
1402 
1396 
1389 
1381 

1371 
1359 
1346 
'334 
1321 

1309 
1297 
1287 
1279 
1272 
1265 
1261 
1257 


+  1 

+  2 

1 
1 

2 
6 

7 
8 
10 
12 

13 
12 

13 
12 
12 
10 
8 
7 
7 
4 
-  4 


13 
12 
12 
11 
10 

9 
8 

7 

6 


d. 

0 

5792 

40 

5372 

80 

4967 

120 

4580 

160 

4212 

200 

3864 

240 

3538 

280 

3234 

320 

2954 

360 

2699 

400 

2470 

440 

2268 

480 

2094 

520 

1947 

560 

1829 

600 

1739 

640 

1679 

680 

1649 

720 

16487 

760 

1677  + 

800 

1735 

840 

1822 

880 

19^7 

920 

208  i 

960 

2253 

1000 

245 1 

1040 

2676 

1080 

2926 

1 120 

3>99 

1 160 

3497 

1200 

3817 

1240 

4157 

1280 

4518 

1320 

4896 

5290 

1400 

5700 

1440 

0124 

1480 

6559 

1520 

7004 

1560 

7458 

1600 

7919 

1640 

8384 

1680 

8853 

1720 

9323 

1760 

9792 

1800 

10259 
10721^ 

1840 

90 
60 
30 

I 

29 

58 
87 
115 
144 
172 

198 
225 


d. 

1840 

1880 

1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 

2280 
2320 
2360 

2400 

2440 

2480 
2520 
2560 
2600 
2640 

2680 

2720 
2760 
2800 
2840 

2880 

2920 
2960 
3000 

3040 

3080 

3120 
3160 

3200 

3240 
3280 
3320 
3360 
3400 
3440 
3480 
3520 
3560 

3600 

3640 
3680 


Equation.     Arg.  III.    Equation.    F  Arg.  III. 


1626 
2064 


2491 
2904 
3303 
3685 
4048 

4393 
4716 
5016 
5293 
5544 
576o 
5907 
6i37 
6278 
6389 
6469 
6519 
6537 
6523 
6478 
6402 
6293 

o»53 

5982 
578o 

5549 
5  288 

4999 
4683 

4341 

3975 
3586 

3175 
2745 
2297 

1833 
1357 

0869 

0374 
9872 
9368 

8363  501 


448 
438 
427 
413 

399 
382 
363 
345 
323 
300 

277 
251  !| 

225  !i 

iq8  >| 

170  I 

141  f 

ill  1 

80  || 

50  || 

+  18  \\ 

14  it 
4* 

76  ! 
109 
140 
171 

202  ! 

231  ; 
261 

289  !' 
316  l 
342 
366 

389 
411 

430 
448 
464 
476 
488 

495 
502 
504 

5°4 


d. 

3680 
3720  I 
3760  I 
3800  I 
3840 
3880  , 
3920  i 
3960 

4000 

4040 

4080 
4120 
4160 
4200 

4240 

4280 

4320 
4360 
4400 
4440 

44S0 

4520 
4560 

4600 
4640 

4680 
4720 
4760 

4800 
4840 

4880 
4920 

4960 
5000 

5040 
5080 
5120 
5160 
5200 

5240 
5280 
5320 
5360 
5400 
5440 

5480 
5520 


8363_do6 

7382  4*5 

6908  474 

6oI3  4,6 

llll  390 

4847  U 

45  ?  293 

4«6  93 

3970  > 

37S5 

3583  \\l 
3454 

3370_  I 
333<  +  % 
3339 T 

3393  £ 

3492  J, 

3S2I  If 

4048  HI 

W  33 

5708  393 

6l2s  VI 

6563  «; 

7020  *y 

7492  48, 

7975  4  3 

S467  4<)z 

^  so' 

94<fi  So 

'°958  $ 

11442  475 

"917  4ll 

12825  44 

'3255  4  ? 

11666  4M 

14424^ 


d. 

5520 
5560 
5600 
5640 
5680 
5720 
5760 
5800 
5840 
5880 
592o 
5960 
6000 
6040 
6080 
6120 
6160 
6200 
6240 
6280 
6320 
6360 
6400 
6440 
6480 
6520 
6560 
6600 
6640 
6680 
6720 
6760 
6800 
6840 
6880 
6920 
6960 
7000 
7040 
7080 
7120 
7160 
7200 
7240 
7280 


Equation. 


[4424  , 
U768+344  ! 

lS°*6  202 

sc  S . 

|62S4  74 

'6397  43 
l65o8 

'6587  11 

■6647+  4 

16628  '? 

.6577  g 

is  #  • 

'536'  287 

15074  °\ 

14428  334 

i4T  378 

13693  396 

13297  .,, 

2455  4 I 

,560  «3 

■1097  7-f 

■0626  471 

'°'5°  480 

SB  k 

23  4 

77^  475 

M-4*s\ 


Tho  quantities  tabulated  are  in  unit**  of  the  seventii  decimal. 
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Inequalities  of  the  Common  Logarithm  of  the  Radius  multiplied  by  3 — Continued. 
Table  XLI.  Table  XLII. 


Equation.     Arg.  IV.  j  Equation. 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040  1 
1080  I 
1 1 20  1 
1160  , 
1200  , 
1240 
1280 
1320 
1360  | 
1400  I 
1440  I 
1480 
1520  I 
1560  I 
1600 
1640 

I680  ! 
I720  j 
I760 
I800  1 
184O  , 

1880  ; 

1920 

i960 

2000 

2040 

2080 

2120 

2160 

2200 

2240 


714 

740: 


260 

2» 

7g98  ate 

8134  HI 

8359  \\\ 

8777  2°32 

8969  ?o 

93'3  1 

9465  5„2  1 

*  J  Q2  1 

9924  y- 

IOOOO 
10060 
10104 

10131 


76 

60 

44 

27 

11  l| 


IOI42_[_  i 

10136  22 

10114  39 
10075  ^ 

10020  -JJ 

%  : 

S  : 

9.97  ,76 

8833  ™ 

8633  IT2 

8421  «i 

8.98  2« 

7965  *33 

7722  «•> 
747'  * 

l2ll  266 

0946  271 
^398  £ 

4680  8 

4393  28; 

4,09  281 

3828-277 

3551  77 


d. 

2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 
3240 
3280 
3320 
336o 
3400 
3440 
3480 
3520 
356o 
3600 
3640 
3680 
3720 
3760 
3800 
3840 
38S0 
3920 
3960 
4000 
4040 
4080 
4120 
4160 
4200 
4240 
4280 
4320 
4360 
4400 
4440 
4480 


355 1 — 272 

3279  266 

3013  2„ 

28  2  3 

2027  33 
.804 

'592  2C, 

'39'  ,89 

1202  9 

£  "9 

«8  lo4 

^1  89 

269  .1 

•96  g 

99  L 

11-  « 
yl+  9 

2^ 

IOI  3 
142 
200 

224  »9 

588 

723 

1600  217 

,8'3  223, 

2036  "3 

2269  f33 

25"  r*3 

2763  *  8 

3021  3, 

3287  22^ 

3558 

41,5  284 
28« 

49i3  288 

\H  288 

<8«  286 

r35  284 


41 
58 

74 

89 


I 

Arg.  V.  j  Equation. 


d. 

o 
120 
240 
360 
480 
600 
720  \ 
840 
960  1 
1080  1 
1200  , 
1320 
1440 
1560 
1680 
1800 
1920  j 
2040  ' 
2160  I 
2280  1 
2400  I 
2520  j 
2640  , 
2760  1 
2880 
3000  ' 
3120  I 
3240  i 
336o 
3480 
3600 
3720 
3840 
3960 
4080 
4200 
4320 
4440 
4560 
4680 
4800 
4920 
5040 
5160 
5280 
5400 
5520 
5640 


2°34+i6 

2064  r4 

2074  8 

2082  I 

2088  ° 

2093  5 

2096  * 

2099  6 
2101 

2104  3 

2107  ~ 

2112  5 

2I,9  IO 
2129  I2 
2141 
2156 
2175 
2197 
2222 
225 


Arg.V. 


10 

12 

!i\ 

22 
29 

2283  I2. 
23«|  3| 
2356  30 

239&  4 

2437  42 

2479  4 
2$22  4J 

2606  4' 

2646  $ 

2684  3» 

2718  34 

2749  ^  j 
2776  7 

2799  ,2 
2816  7 

2828  12  i 

2835  ,  \  ■ 
2836+  '  „ 
2832-  4 

2823  1  c ;; 
2808  5  « 

2789  9 
2S-4  i1 


d. 

5640 
5760 
5880 
6000 
6120 
6240 
6360 
6480 
6600 
6720 
6840 
6960 
7080 
7200 
7320 
7440 
7560 
7680 
7800 
7920 
8040 
8160 
8280 
8400 
8520 
8640 
8760 
8880 
9000 
9120 
9240 
9360 
9480 
9600 
9720 
9840 
9960 
10080 
10200 
10320 
10140 
10560 
10680 
10800 
10920 
1 1040 
11160 
1 1280 


Equation. 


2674  „ 

2639  \i 
2602 

2564  38 

2525  •?§ 
2487 

245°  „ 

2413  it 

2378  35 

2344  X2 

2312  \ 

2282  3° 

22S4 

EI  f 

2-77  : 

2IS3  24 

2I70  * 

2I06  24 

2082  24 

2056  H 

2028  ^ 

1998  £ 

1966  32 

1930  \ 

1891  l 

1847  it 

,800  4 

1749  ^6 

l693  60 

1033  63 

1570  A 

1433  ' 
1360 

1285  5 

1209  ' 

"32  y 

1055  ]\ 

979  75 

904  '\ 

831  Z3 

7^  ^6 

£95  63 

632  3 

575  53 

474  4 


d. 
1 1 280 
1 1400 
11520 
1 1 640 
11760 
1 1880 
12000 
1 21 20 


283  ,  3 
284+  \ 


The  quantities  tabulated  are  in  units  of  the  seventh  decimal. 
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Table  XLJI— Cont'd. 


Table  XLIH. 


Table  XLIV. 


d. 
16920 
17040 
17160 
17280 
17400 
17520 
17640 
17760 
17880 
18000 
18120 
18240 
18360 
18480 
18600 
18720 
18840 
18960 
19080 
19200 
19320 
19440 
19560 
19680 
19800 
19920 
20040 
20160 
20280 
20400 
20520 
20640 
20760 
20880 
21000 
21120 
21240 
21360 
21480 
21600 
21720 
21840 
21960 
22080 
22200 
22320 
22440 
22560 


Equation. 


9°°  40 
979  $ 

1015  35 
«o5°  „ 

1082  30 
1,12  27 
"39  2c 

12°l  '9 
1226  9 

1243 
,260 

"75  ,| 
,29?  ,6 

s  s 

■3*  2° 
«398  £ 

1421  26 
'447  28 
'475  30 

!5?5  3* 
33 
36 
36 
38 
38 
38 
37 
37 
35 
33 

3» 

«958  f6 

2008  ~J 
2028  J0 

2045  ; 

2°59+i2 
2071  • 


'537 
1570 


1606 
1642 
1680 
1718 
1756 

1793 
1830 
1865 
1898 
1929 


ArgJVI. 


o 
80 
160 
240 
320 
400 
480 
560 
640 
720 
800 
880 
960 

1040 
1 1 20 
1200 
1280 
1360 
1440 
1520 
1600 
1680 
1760 
1840 
1920 
2000 
2080 
2160 
2240 
2320 
2400 
2480 
2560 
2640 
2720 
2800 


Equation. 


ss  -k 

3477  l7l 

33°4  & 

3,23  ,89 

2934  ,J 

274°  ,™ 

254'  2Z 

Ml 

'934  20I 

i«  i 

68l  J49 

21  $ 

*  101 

327  - 
245 
183 


'42_  J 
i5i 


82 
62 
41 


121 
121 
142 
184 


O 

;+  21 


Arg.VI. 


42 
1  62 
246  82 
328  82 

429  118 
547  ,  " 
68i  +  134 


d. 
2800 
2880 
2960 
3040 
3120 
3200 
3280 
336o 
3440 
3520 
3600 
3680 
3760 
3840 
3920 
4000 
4080 
4160 
4240 
4320 
4400 
4480 
4560 
4640 
4720 
4800 
4880 
4960 
5040 
5120 
5200 
5280 
536o 
5440 
5520 
5600 


Equation. 


■»  i 

1541  Q7 

1718  197 

'**  202 

1940  203 

2143  2oi 

2347 

2550  *J 
2750 
2946 
3136 


200 
196 


3318 
3492 
3657 
3810 

3952 

4080 

4195 
4295 
4380 

4449 
45oi 
4537 

4556. 
4558_ 


190 
182 


174 
165 

153 
142 
128 

"5 
100 

85 
69 

52 
36 
19 

-  2 

-  16 
32 

4396  gj 

4219  * 

4IoS-  ill 
3984  "4 


4542 
45«o 


Arg.VII. 


d. 

o 
40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 120 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 


Equation. 


II72_ 

1167  4 
1160  , 

149  ,5 


11 


"34  ,8 

11,6  21 

,09S  4 

•071  * 

1044  J 

,0,3  i2 

9*l  36 

945  „ 

908  37 

868  4° 

827  41 

784  43 

739  Tr 

694  4| 

648  t 

t\  4 

554  a(l 

5f  % 

462  45 

4,7  45 

372  « 

33°  1, 

288  42 

249  j9 

212 

178  £ 

:?8 s 

92  2 

36  ? 

25  8 

,7-3 

14  o 
14 


Arg.  VII. 


The  quantities  tabulated  are  in  units  of  the  seventh  decimal. 


d. 

1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 


Equation. 


;8+4 

9 


27 
39 
55 
74 
97 
123 
153 
185 
221 
258 
298 
340 
384 
428 

474 
521 
568 
614 
661 
707 
753 
797 
839 
881 
920 

957 
991 
1023 

1053 
1079 
1 102 
1 1 22 

"39 
"53 
1 162 
1169 
1 172 


12 
16 


1171 
1 167 


*9 
23 
26 

30 
32 
36 
37 
40 
42 
44 
44 
46 
47 
47 
40* 

47 
46 
46 
44 
42 
42 
39 
37 
34 
32 

30 
26 

23 
20 

17 
14 
9 
7 

+  3 
—  1 


—  4 
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Inequalities  of  the  Common  Logarithm  of  the  Radius  multiplied  by  3- 
Tablk  XLV.  Table  XL VI.  Table  XL VII. 


-Continued. 

Table  XLVIII. 


Arg.  VIII. 


Equation. 


o 

"5_ 

480 

95 

960 

77 

1440 

61 

1920 

49 

2400 

40 

2880 

34_ 

3360 

324- 
33  + 

3840 

43  20 

37 

4800 

45 

5280 

56 

5760 

70 

62  \o 

87 

6720 

105 

7200 

126 

7680 

148 

8160 

171 

8640 

194 

9120 

218 

9600 

241 

ic.080 

264 

10560 

285 

1 1040 

305 

1 1520 

323 

12000 

339 

12480 

352 

12960 

36i 

13440 

368, 
37i^ 

13920 

14400 

37o 

14880 

365 

15360 

357 

15840 

346 

16320 

33i 

16800 

313 

17280 

293 

17760 

270 

18240 

246 

18720 

222 

19200 

197 

19680 

172 

20160 

147 

20640 

125 

21 120 

103 

21600 

84" 

18 


Arg.  IX. 

.  d. 

0 

120 

240 

360 

480 

600 

720 

840 

960 

IOoO 

1200 

1320 

1440 

1560 

1680 

1800 

1920 

2040 

2160 

2280 

2400 

2520 

2640 

2760 

2880 

3000 

3120 

3240 

3360 

3480 

3600 

3720 

3840 

3960 

4080 

4200 

4320 

4440 

4560 

4680 

4800 

4920 

5040 

5160 

5280 

5400 

Equation. 


I3I-f22 

_sr  2Q 


182 


29 

254  3° 

3*3  « 

426  « 

467  3 

S38  £ 
568  £ 
I92  «9 

634  I 
638,  4 
639+ 
636-  * 

631 

624 
6l7 
OO9 
6OI 

595 
590 
586 

584 
583" 
583  , 
584+ 
585  + 
585  _ 
583 
579  2 
572  ' 

«2  14 

529  ,\ 

478  28 
446  32 
411  3| 

333  4 


Arg.  IX.  i  liquation. 


d. 

5400 

333. 

5520 

292 

5640 

251 

5760 

212 

5880 

177 

6000 

•  145 

6120 

118 

6240 

99 

6360 

86 

0400 

ol 

6600 

84 

6720 

96 

6840 

"5 

6960 

142 

7080 

i75 

7200 

213 

7320 

255 

7440 

301 

7560 

347 

7O0O 

392 

78OO 

43° 

7920 

475 

804O 

5io 

8l60 

538 

8280 

559 

571 

852O 

575 

864O 

57i 

87OO 

558 

8880 

537 

9OOO 

509 

9I20 

476 

924O 

437 

9360 

395 

9480 

35o 

960O 

306 

9720 

263 

984O 

223 

9960 

188 

I0080 

158 

I0200 

134 

IO32O 

119 

IO44O 

in 

IO560 

in 

IO680 

120" 

I0800 

137" 

-41 
41 

39 
35 
32 
27 
19  1 

.-'=! 
;+  3 

12  I 

19! 

27  l 

33  1 
38  I 

46  j 

46  I 

44  1 
39 

35  I 

28  I 
21  j 

-  ,  12  1 

r+  *  I 

-  4 

13 
21 
28 
33 
39 
42 
45 
44 
43 
40 
35 
30 
24 
15 

-  8 
o 

?+«7 


Arg.  X.  Equation. 


d. 

o 
40 
80 

120  I 

160  ' 

200  1 

240  1 

280  1 

320 

36o  ] 

400  1 

440  ' 

480 

520 

560 

600 

640 

680 

720 

760 

800 

840 

880 

920 

960 

IOOO 

1040 
1080 
1 120 
1 1 60 
1200 
1240 
1280 
1320 

1360 
1400 

1440 
1480 
1520 
1560 
1600 
1640 
1680 
1720 
1760 
1800 
1840 

1880 

1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 


141 

120 
100 

81 

63 
48 

35 
24 

15 

9 
5 


—21 
20 

19 
18 

15 
'3 
11 

9 
6 


10 

17 

26 

37 
5i 
66 

84 
102 
122 

143 
165 

187 

209 

231 
252 

273 
293 
312 

329 
345 
359 
37o 
380 
387 
392 
394 
394_ 
391 
386 
378 
368 
355 
34i 
324 
306 
286 
265 

243 
221 
198 
175 
153 
131 


7 
9 
11 

15 
18 
18 
20 
21 
22 
22 
22 
22 
21 
21 
20 
19 
17 
16 

14 
II 
10 
7 

+  2 

-  3 
5 
8 
10 
13 
14 
17 
18 
20 
21 
22 
22 
23 
23 
22 
22 


Arg.  XI.  Equation. 


d. 

o 
80 
160 

240 
320 
400 
480 
560 
640 
720 
800 
880 
960 
1040 
1 120 
1200 
1280 
1360 
1440 
1520 
1600 
1680 
1760 
1840 
1920 
2000 
2080 
2160 
2240 
2320 
2400 
2480 
2560  | 
2640  j 
2720 
2800 
2880 
2960 
3040 
3120 
3200 
3280 
336o 
3440 
352o 
3600 
3680 
3760 
3840 
3920 
4600 


97  o 
97+  2 
99^  , 

,Q3  t 

109 

116  7 

,25  ,0 
135  I2 

147  2 

159  3 

186  J4 
200  '4 

2,4  u 

228  4 

241  3 
254  f 

265  o 

275  o 

284  9 
292 

297  > 

301,  4 

3°3+  o 

3°3_  , 

300  J 

297  3 

291  „ 

283  9 

111  « 
264  I2 

252  I2 

240  il 
226  I4 

2,2  1 
'98  1 
•84  4 

171  li 
157  4 

'4*  11 
«34  „ 
123  '£ 

108  7 
102  * 

99_  I 
W  0 
97+  3 

lOO  ' 

I04+  6 
1 10  ' 


The  quantities  tabulated  are  in  units  of  the  seventh  decimal. 
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Table  LXI. 


Arg.  XXII. 


d. 

o 
40 
80 
120 
160 


240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
'680 
720 
760 
800 
840 
880 
920 
960 
1000 
1040 
1080 
1 120 
1 160 
1200 
1240 
1280 
1320 
1360 
1400 
1440 
1480 
1520 
1560 
1600 
1640 
1680 
1720 
1760 
1800 
1840 
1880 
1920 
i960 
2000 
2040 
2080 
2120 
2160 
2200 
2240 


Equation. 


7.  01 

6.  95 
6.  88 
6.80 
6.71 
6.61 
6.  49 
6.  37 
6.  24 
6.  10 

5-95 
5.80 
5.64 

547 
5.29 
5. 11 
493 
4-  74 
4-  54 
4.  35 


15 
•95 
•74 
•54 
•34 
14 
2.  94 
2.  74 
2.  54 
2.  35 
2. 16 
1.98 
1.80 
1.63 
1. 46 

131 
1. 15 
1. 01 

o.  88 
o.  75 
o.  63 
o.  53 
o.  43 
o.34 
o.  27 
o.  20 
0.15 

O.  II 

0.08 

o.  06 
o.  05 
o.  05  , 
o.  07  ' 
o.  10 
o.  14 
o.  19  , 
o.  25  ' 


Arg.  XXII. 


d. 
2240 
2280 
2320 
2360 
2400 
2440 
2480 
2520 
2560 
2600 
2640 
2680 
2720 
2760 
2800 
2840 
2880 
2920 
2960 
3000 
3040 
3080 
3120 
3160 
3200 
3240 
3280 
3320 
33oo 
3400 

3440 
3480 
3520 
356o 
3600 
3640 
3680 
3720 
376o 
3800 
3840 
3880 
3920 
3960 
4000 
4040 
4080 
4120 
4160 
4200 
4240 
4280 
4320 
4360 
4400 
4440 
4480 


Equation. 


// 
o.  25 
o.  32  ' 
o.  40 
o.  50 
o.  60 

0.71 
0.84 

0.  97 

1.  11 


.26 
1. 41 
1.58 

1-75 
1. 92 
2. 11 
2.  29 
2. 48 
2.  68 
2.  88 


308 
3 


28 


3-  48 
3.68 

3.  89 
4.09 

4.  29 


49 

68 


4 

4 
4 

4-  87 
5.06 

5 


10 
10 
11 
13 
13 
14 
15 
15 
17 
17 
17 
19 
18 

19 

20 
20 
20 
20 
20 
20 
21 
20 
20 
20 
9 
9 
9 
8 
8 


+ 


_  24 
5- 42 

559 

5.  76 

591 

6.06 

6.  20 
6.  34 
6.  46 
6.  58 
6.  68 

6.  78 
6. 86 
6.94 
7. 00 
7.05 
7.09 

7.  12 

7-  14 
7- 14 
7-  14 
7.12 
7.09 
7.05 
7.00 

6.94  7 
6.  87""  7 
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TABLES  OF 
Inequalities  of  the  Latitude — Continued. 
Table  LXII. 


A. 



j 
a. 

0 

a. 
120 

j 
a. 

240 

a. 
360 

a 
a. 

400 

.1 

Cl. 
600 

A 
U. 

720 

ci. 

540 



A 

a. 
960 

,1 

1 

I050 

a. 
1 200 

A 

a. 
1320 



(1. 

|  I44° 

a 
a. 

1560 

A 
Cl. 

IOoO 



j 

a. 
1800 



j 

a. 
1920 

A 

a. 
2040 

a. 
216c 

o 

181 

401 

4.17 

427 

410 
^  J 

426 

4IC 

*T*  J 

100 

178 
j  / 

151 
JJ  J 

128 
j 

302 

270 
1  y 

2C0 
jy 

24  c 

216 

21c 
jj 

21Q 

*J7 

248 

I 

382 

407 

428 

443 

45  2 

453 

446 

434 

415 

392 

366 

340 

315 

293 

276 

265 

261 

26l 

J 

271 

2 

374 

404 

430 

452 

466 

473 

47 1 

464 

449 

429 

404 

379 

353 

329 

309 

296 

280 

280 

2Q5 

7J 

"J 
J 

60 

1Q1 

jyj 

424 

451 

*T  J  * 

471 

484 

480 

488 

478 

462 

440 

417 

101 

J7* 

166 
j 

145 
j^t  j 

128 

HQ 

j  7 

ll6 

J 

120 

4 

339 

375 

4IO 

441 

467 

487 

499 

5°4 

501 

489 

472 

45  * 

427 

402 

38o 

362 

349 

343 

345 

c 

J 

j"  j 

152 

1QO 

4.2c 

456 

482 

CO  1 

C12 

j 

CK 

J  J 

5IO 

J 

498 
^y 

481 

46O 

4l6 

1  41 1 
\  t  •  j 

:  101 
j/j 

170 
j/  y 

160 

J  V 

368 

6 

289 

327 

J 

404 

439 

470 

494 

512 

522 

523 

517 

504 

487 

465 

443 

422 

405 

393 

388 

7 

26? 

IOI 

J 

140 

380 

418 

4*3 

*tj  j 

481 
>  j 

506 

j 

522 
j 

520 

J  y 

C20 

j  y 

$21 

507 
J  / 

489 

468 

447 

428 

414 

40  c 
4WJ 

g 

240 

276 

H5 

j  *  j 

155 

Jj  J 

toe 

433 

467 

494 

515 

J  j 

C28 

j 

514 

JJT 

511 

J  J  " 

522 

J 

506 

487 

467 

447 

4  IO 

TJU 

410 
*+»  y 

9 

219 

254 

292 

332 

372 

411 

448 

479 

5°4 

523 

534 

535 

S3© 

528 

501 

482 

462 

443 

428 

IO 

201 

234 

271 

3IO 

35° 

389 

427 

461 

400 

512 

528 

533 

532 

524 

510 

491 

47 1 

451 

>  j 

414 

*t  J*T 

1 1 

187 

218 

252 
j 

280 

328 
j 

368 

407 

442 

473 

498 

517 

527 

C2Q 

j  y 

524 

511 

j  j 

4Q7 

477 

456 

T'J 

4*7 
*t  j/ 

12 

174 

203 

2l6 

271 

-20Q 
J  7 

348 

186 
j 

422 

454 

482 

503 

516 

522 

520 

512 

498 

479 

458 

"  J 

417 
■  j  / 

1 1 
*  j 

IQO 

221 

255 

29O 

128 
j 

165 

jwj 

401 

414 

462 

48c 

501 

j 

CIO 

j 

512 

C07 

jv/ 

40  C 

478 
t/ 

4C7 

4?6 
TJW 

14 

154 

179 

208 

239 

273 

308 

344 

378 

411 

44O 

463 

4S2 

494 

499 

496 

487 

473 

454 

432 

15 

147 

I70 

I96 

225 

256 

289 

322 

355 

387 

415 

439 

460 

474 

482 

482 

476 

464 

447 

427 

16 

142 

l62 

186 

212 

240 

270 

-100 

331 

361 

389 

412 

433 

440 

460 

463 

460 

452 

4l8 
^j 

420 

17 

139 

157 

178 

20I 

22c 
j 

2C2 

J 

270 

307 

334 

360 

382 

404 

421 

434 

44O 

44O 

435 

425 

410 

18 

141 

171 
/  j 

102 
*  y 

211 

2l6 

J 

2CQ 

284 

108 
j 

33I 

352 

373 

39 1 

404 

4I3 

416 

415 

408 

307 

19 

146 

157 

171 

187 

204 

222 

242 

262 

283 

303 

322 

342 

359 

374 

383 

389 

39 1 

388 

381 

20 

ICC 

163 

171 
•  /  j 

185 
*  j 

108 

212 

228 

244 

261 

278 

295 

31 1 

327 

342 

151 
j  j  j 

361 

365 

166 

162 

21 

167 

172 

179 

187 

106 

206 

2l8 

2 

j 

242 

2C6 

J 

270 

284 

298 

312 

323 

112 

338 

142 

JT' 

141 

22 

181 

*  J 

186 

102 

107 
*y  1 

204 

212 

220 

220 

210 
J" 

250 

260 

272 

285 

205 

105 

J  J 

312 

H8 

J 

121 

23 

196 

I96 

I98 

200 

204 

20Q 

214 

220 

226 

234 

242 

251 

262 

271 

28l 

289 

206 

"7U 

100 

24 

210 

207 

205 

204 

205 

206 

209 

211 

214 

218 

223 

228 

235 

244 

252 

26l 

269 

276 

282 

25 

221 

j 

2l8 

21  1 

211 

200 

209 

200 

210 

21 1 

21 1 

j 

217 

219 

224 

231 

217 

245 
^  J 

252 
j 

260 

266 

26 

235 

226 

220 

216 

2I  * 

J 

211 

2IO 

210 

210 

21 1 

212 

214 

217 

222 

227 

211 
JJ 

240 

247 

257 

jj 

27 

245 

2  34 

225 

220 

21  C 

j 

212 

211 

210 

210 

2IO 

210 

21 1 

213 

216 

220 

225 

230 

2l6 
J 

24  * 

28 

254 

241 

210 

222 

2l6 

212 

211 

20Q 

200 

2O0 

208 

210 

210 

212 

215 

j 

210 

y 

221 
j 

228 

211 
^Jt 

29 

264 

248 

235 

225 

217 

212 

2IO 

208 

208 

208 

207 

208 

208 

210 

211 

214 

217 

220 

225 

30 

275 

257 

24I 

229 

2IQ 

213 

200 

207 

207 

206 

205 

206 

206 

207 

207 

2O0 

210 

21 1 

j 

2l6 

31 

287 

266 

250 

235 

221 

j 

215 

2IO 

207 

206 

20C 

J 

204 

205 

204 

204 

201 

203 

203 

204 

205 

32 

301 

279 

260 

244 

210 

J 

220 

21  1 

J 

200 

207 

20C 
J 

203 

203 

202 

201 

I99 

197 

105 

7j 

1 04 

104 

33 

316 

294 

274 

256 

24O 

228 

219 

213 

210 

207 

205 

203 

200 

198 

195 

191 

187 

184 

1S1 

34 

33i 

3io 

289 

270 

253 

239 

228 

221 

215 

211 

208 

204 

201 

106 

191 

186 

179 

174 

168 

35 

344 

324 

305 

28S 

268 

252 

24O 

210 
j 

221 
j 

217 

211 

208 

202 

196 

I90 

182 

174 

165 

J 

157 

J  / 

36 

354 

3  >7 

319 

300 

282 

267 

2C3 

j.« 

241 

211 
JJ 

22C 

j 

220 

213 

206 

199 

I0O 

181 

I70 

150 

*J7 

148 

37 

359 

346 

33O 

313 

206 

28o 

26C 

J 

251 

jj 

241 

tJ 

214 

227 

219 

21 1 

203 

101 

182 

I70 

156 

*  Jv 

142 

38 

360 

350 

337 

322 

30(1 

29I 

276 

263 

252 

J 

241 

215 
jj 

226 

217 

208 

197 

186 

172 

1 

I  57 

j  / 

141 

39 

355 

35o 

340 

327 

313 

298 

284 

271 

260 

249 

24O 

232 

222 

213 

203 

I0O 

176 

160 

143 

40 

346 

344 

338 

327 

•J  I  c 

0  J 

302 

288 

276 

264 

254 

244 

236 

227 

218 

208 

196 

182 

166 

149 

4i 

334 

335 

331 

323 

313 

3OI 

289 

276 

265 

255 

246 

238 

229 

221 

212 

201 

I89 

174 

157 

42 

321 

324 

122 

3l6 

J 

307 

297 

286 

274 

264 

254 

JT 

244 

238 

230 

223 

215 

j 

206 

105 

jj 

182 

167 

43 

307 

311 

311 

306 

299 

20O 

280 

269 

260 

251 
j  * 

24I 

235 

229 

224 

217 

2IO 

201 

I0O 

178 

44 

293 

298 

298 

295 

289 

282 

271 
/  J 

264 

254 

JT 

246 

237 

211 

228 

221 
j 

2l8 

21  I 

j 

207 

100 

188 

45 

280 

284 

286 

283 

279 

273 

265 

257 

249 

242 

234 

230 

223 

220 

217 

213 

207 

199 

40 

268 

271 

272 

27I 

268 

263 

257 

250 

244 

235 

232 

229 

226 

224 

223 

221 

219 

215 

210 

47 

256 

258 

259 

258 

256 

253 

249 

244 

240 

235 

231 

229 

228 

227 

227 

227 

227 

225 

223 

48 

244 

244 

244 

244 

243 

242 

24O 

238 

236 

233 

233 

232 

232 

233 

235 

236 

237 

237 

236 

49 

231 

229 

228 

229 

230 

23O 

231 

231 

232 

232 

235 

236 

238 

241 

244 

247 

250 

251 

252 

5o 

217 

213 

211 

212 

214 

2l6 

220 

224 

227 

231 

237 

241 

246 

251 

256 

260 

264 

267 

269 

5i 

204 

197 

193 

193 

196 

20I 

207 

214 

221 

229 

238 

246 

254 

261 

268 

274 

279 

284 

286 

52 

192 

.181 

175 

174 

177 

183 

192 

202 

213 

225 

238 

249 

260 

270 

279 

287 

294 

300 

3°4 

53 

1S2 

167 

'59 

I56 

159 

166 

176 

189 

203 

218 

234 

250 

264 

277 

289 

299 

308 

315 

320 

54 

175 

'57 

145 

I40 

141 

I48 

l6o 

175 

I92 

210 

229 

248 

265 

281 

295 

308 

318 

326 

332 

55 

173 

150 

135 

127 

127 

132 

H4 

l6o 

179 

200 

221 

244 

264 

282 

298 

312 

324 

334 

340 

56 

175 

149 

130 

II9 

116 

I20 

131 

147 

I67 

IS9 

212 

237 

259 

280 

298 

313 

326 

337 

344 

57 

181 

152 

130 

"5 

1 10 

112 

121 

137 

I56 

179 

202 

228 

252 

274 

293 

3IO 

324 

335 

342 

58 

192 

161 

136 

118 

109 

I08 

"5 

I29 

147 

170 

193 

219 

244 

266 

286 

304 

318  ; 

329 

337 

59 

205 

173 

146 

125 

"3 

I09 

"3 

124 

141 

162 

I85 

210 

234 

257 

278 

295 

309 

321 

328 

60 

221 

188 

'59 

136 

121 

114 

1*5 

123 

137 

155 

177 

201 

224 

247 

267 

284 

298 

309 

317 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d.  . 

1 

a. 

d.  ! 

d. 

d. 

d. 

d. 

d. 

d. 

2280 

2400 

2520  1 

2640 

2760 

2880 

3000 

3120 

3240 

3360 

348o 

3600 

—  - 

3720 

— 

3840 

3960 

—  — 

4080 



4200 

4320 

4440 

A. 

-  -  - 
259 

270 



281 

291 

- 

297 



301 

-  - 
302 

—  — 
300 



296 



289 

281 

272 

263 

— 
255 

248 

244 

241 

239 

239 

0 

282 

295 

307 

3i8 

325 

33o 

33 ' 

329 

322 

3H 

302 

289 

275 

261 

249 

240 

232 

227 

224 

1 

305 

3i8 

332 

343 

352 

358 

359 

356 

348 

337 

323 

306 

287 

268 

251 

236 

223 

214 

208 

2 

329 

341 

354 

366 

376 

383 

384 

38i 

373 

360 

343 

323 

300 

276 

254 

233 

215 

202 

193 

3 

351 

362 

375 

386 

397 

404 

407 

404 

395 

38i 

363 

339 

313 

285 

257 

231 

209 

191 

178 

4 

371 

380 

392 

403 

414 

422 

425 

423 

414 

400 

380 

355 

326 

295 

263 

232 

205 

182 

165 

5 

389 

395 

405 

416 

426 

435 

440 

438 

43° 

417 

396 

37o 

339 

306 

271 

236 

204 

177 

156 

6 

403 

406 

414 

423 

434 

442 

448 

447 

441 

428 

409 

383 

352 

3'7 

280 

243 

208 

176 

152 

7 

413 

413 

418 

426 

435 

444 

45o 

451 

447 

436 

418 

394 

364 

329 

291 

252 

214 

180 

8 

419 

415 

417 

422 

431 

439 

446 

449 

446 

438 

423 

401 

373 

34o 

302 

263 

224 

189 

158 

9 

421 

414 

412 

415 

421 

429 

436 

440 

440 

435 

423 

404 

379 

349 

3'3 

275 

237 

200 

168 

10 

421 

410 

404 

404 

408 

415 

422 

427 

429 

426 

418 

404 

382 

355 

323 

287 

250 

214 

181 

11 

419 

405 

395 

39i 

393 

398 

404 

410 

414 

414 

409 

399 

382 

359 

33' 

299 

264 

230 

197 

12 

416 

399 

386 

379 

377 

380 

385 

391 

396 

399 

397 

391 

379 

36i 

337 

309 

278 

245 

213 

'3 

412 

393 

377 

367 

363 

363 

366 

372 

378 

382 

384 

382 

374 

36' 

342 

3'8 

291 

261 

231 

14 

407 

387 

369 

357 

35o 

348 

35o 

355 

36i 

367 

371 

373 

369 

360 

346 

327 

303 

277 

248 

'5 

400 

381 

363 

349 

340 

336 

336 

34i 

347 

354 

360 

364 

364 

360 

35o 

335 

3i6 

293 

267 

16 

393 

375 

358 

343 

333 

328 

327 

330 

336 

344 

352 

358 

361 

360 

355 

344 

329 

309 

285 

'7 

383 

367 

352 

338 

327 

321 

320 

323 

329 

337 

346 

355 

360 

363 

361 

354 

343 

326 

305 

18 

370 

358 

345 

332 

323 

317 

3i6 

3i9 

325 

333 

343 

353 

36i 

366 

368 

365 

357 

343 

325 

'9 

355 

346 

337 

326 

319 

3H 

313 

3i6 

322 

331 

342 

353 

363 

371 

375 

375 

37o 

360 

345 

20 

338 

333 

327 

319 

314 

3io 

310 

3H 

320 

330 

341 

353 

365 

374 

381 

384 

383 

376 

364 

21 

320 

3i8 

315 

3" 

307 

306 

307 

3ii 

3i8 

328 

340 

352 

365 

376 

385 

39' 

393 

389 

380 

22 

303 

303 

303 

302 

300 

300 

303 

307 

315 

325 

337 

35o 

363 

375 

386 

394 

398 

398 

393 

23 

2S6 

289 

290 

292 

292 

294 

297 

303 

3" 

320 

332 

345 

358 

37' 

382 

392 

399 

402 

400 

24 

271 

276 

279 

282 

284 

287 

292 

297 

305 

315 

326 

339 

35i 

363 

375 

386 

395 

399 

401 

25 

259 

264 

269 

273 

276 

280 

285 

291 

299 

308 

3i8 

33o 

341 

353 

364 

375 

385 

392 

396 

26 

248 

254 

259 

264 

268 

273 

279 

285 

292 

300 

310 

320 

33° 

340 

35' 

362 

37i 

379 

386 

27 

239 

245 

250 

255 

260 

265 

271 

277 

285 

293 

301 

3io 

319 

327 

337 

346 

355 

364 

37i 

28 

230 

235 

240 

245 

251 

257 

263 

269 

276 

284 

292 

300 

307 

3'4 

322 

33o 

339 

347 

355 

29 

220 

224 

229 

234 

240 

246 

252 

259 

267 

275 

282 

289 

296 

302 

3°9 

3'5 

322 

329 

337 

30 

208 

212 

215 

219 

226 

232 

239 

247 

255 

263 

271 

279 

285 

291 

297 

302 

307 

3'3 

320 

3' 

'95 

196 

199 

203 

208 

214 

222 

231 

240 

249 

258 

267 

274 

280 

286 

290 

295 

300 

306 

32 

180 

180 

180 

183 

187 

193 

201 

210 

221 

232 

242 

253 

261 

268 

275 

279 

283 

288 

293 

33 

164 

162 

161 

161 

164 

169 

177 

186 

198 

211 

223 

236 

246 

255 

263 

268 

273 

278 

283 

34 

150 

144 

140 

138 

139 

143 

150 

159 

172 

186 

201 

215 

229 

241 

250 

257 

263 

268. 

273 

35 

138 

129 

122 

116 

"7 

122 

131 

144 

159 

175 

193 

209 

223 

235 

245 

252 

258 

263 

36 

!  129 

"7 

108 

100 

95 

94 

97 

105 

116 

132 

149 

168 

187 

204 

219 

231 

240 

247 

253 

37 

1  125 

in 

98 

87 

79 

74 

75 

81 

91 

105 

124 

144 

164 

184 

201 

216 

226 

235 

241 

38 

1  126 

109 

94 

80 

69 

62 

59 

62 

70 

83 

101 

121 

143 

164 

184 

200 

212 

222 

228 

39 

1  «3i 

"3 

96 

80 

66 

56 

5i 

5o 

56 

67 

83 

102 

1*4 

146 

167 

184 

198 

208 

215 

40 

|  Ho 

121 

103 

86 

7i 

57 

49 

46 

48 

56 

7o 

89 

1 10 

'32 

152 

170 

185 

'95 

201 

_ 

4' 

1  '5<> 

133 

"5 

97 

80 

66 

55 

49 

48 

53 

65 

80 

100 

121 

141 

'59 

'73 

184 

189 

42 

163 

147 

130 

112 

95 

80 

67 

59 

54 

56 

65 

78 

95 

"5 

'34 

'5' 

164 

'74 

I  179 

43 

176 

161 

147 

130 

114 

98 

84 

74 

67 

66 

7i 

80 

95 

112 

129 

'45 

158 

166 

170 

44 

.89 

177 

164 

150 

134 

119 

104 

92 

83 

79 

80 

87 

98 

112 

128 

142 

'53 

161 

'63 

45 

i  203 

194 

182 

170 

156 

141 

126 

"3 

102 

95 

93 

96 

'°3 

1 14 

127 

'39 

149 

156 

'57 

46 

217 

210 

201 

190 

178 

164 

149 

134 

122 

"3 

107 

106 

109 

"7 

126 

'37 

'45 

150 

152 

47 

233 

228 

221 

211 

200 

187 

172 

»57 

142 

131 

121 

116 

116 

119 

126 

'33 

140 

144 

145 

48 

250 

246 

240 

232 

222 

209 

195 

179 

163 

148 

136 

127 

122 

121 

123 

128 

'33 

'36 

136 

49 

268 

266 

261 

254 

243 

231 

217 

200 

183 

166 

150 

137 

128 

122 

120 

122 

'24 

127 

126 

5o 

[  287 

285 

282 

275 

265 

253 

238 

221 

202 

183 

164 

147 

134 

123 

"7 

"5 

,  115 

"5 

"5 

5i 

1  305 

304 

301 

295 

285 

273 

259 

241 

221 

200 

178 

158 

140 

125 

"5 

109 

106 

105 

103 

52 

321 

321 

3'9 

3'3 

3°4 

292 

277 

259 

238 

216 

'93 

109 

148 

129 

114 

104 

1  98 

95 

92 

53 

'  335 

335 

334 

328 

320 

308 

294 

276 

255 

232 

207 

181 

'57 

'35 

"7 

'03 

93 

87 

83 

54 

1  344 

345 

344 

339 

33' 

320 

306 

289 

268 

245 

220 

193 

167 

'43 

122 

104 

92 

84 

79 

55 

!  348 

35o 

349 

345 

337 

327 

314 

298 

278 

256 

231 

205 

178 

152 

129 

no 

95 

85 

78 

56 

|  348 

35o 

349 

345 

339 

329 

317 

302 

284 

263 

240 

215 

189 

163 

140 

119 

102 

90 

82 

57 

!  3+2 

344 

343 

340 

334 

326 

315 

301 

285 

266 

245 

222 

198 

174 

'5' 

130 

"3 

100 

9' 

58 

1  333 

335 

334 

331 

325 

3i8 

308 

296 

282 

266 

248 

228 

206 

184 

163 

144 

126 

"3 

103 

59 

321 

322 

321 

3i8 

313 

306 

|  297 

287 

275 

262 

246 

230 

1 

213 

'94 

176 

158 

142 

129 

119 

60 

The  quantities  tabulated  are  hundredths  of  a  second  of  arc. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

A. 

0 

120 

240 

360 

480 

600 

720 

840 

960 



1080 

1200 

1320 

1440 

1560 



1680 

1800 

1920 

2040  ,  2 1 60 

! 

60 

-   

221 

188 



159 

136 

121 

•14 



"'5 

— 
"23 

"37 



"55 

"77 

201 

— 
224 

247 

267 

284 

298 

309 

3"7 

61 

236 

204 

175 

150 

133 

122 

119 

124 

"35 

"5" 

171 

192 

214 

235 

255 

271 

285 

296 

303 

62 

253 

221 

192 

167 

146 

133 

127 

128 

"34 

"47 

165 

182 

203 

223 

241 

258 

27" 

281 

288 

63 

269 

239 

211 

184 

162 

146 

"36 

"33 

135 

"44 

"58 

"73 

191 

209 

227 

242 

255 

265 

272 

64 

285 

257 

230 

203 

180 

161 

"47 

140 

"38 

"43 

"53 

164 

"79 

"95 

211 

225 

238 

248 

255 

65 

301 

276 

250 

223 

198 

177 

160 

"49 

142 

142 

148 

155 

167 

180 

"94 

207 

219 

230 

237 

66 

318 

296 

271 

245 

219 

196 

"75 

"59 

"49 

144 

"44 

148 

"55 

166 

"77 

189 

200 

210 

218  j 

67 

336 

316 

293 

267 

242 

217 

"93 

"74 

"59 

"49 

144 

143 

146 

"53 

161 

"7" 

180 

190 

198 

68 

354 

337 

316 

291 

266 

240 

215 

191 

172 

"58 

"47 

142 

140 

"43 

148 

"54 

162 

171 

"79 

69 

37o 

357 

339 

3i6 

291 

264 

238 

212 

190 

"72 

"56 

146 

140 

"37 

"38 

142 

"47 

"54 

161 

70 

385 

375 

359 

339 

3i6 

290 

263 

237 

212 

190 

170 

156 

"45 

"38 

"35 

"34 

"37 

141 

146 

7i 

396 

389 

377 

360 

340 

3i6 

290 

263 

237 

212 

190 

172 

"57 

146 

"38 

"34 

132 

"33 

"36 

72 

401 

398 

390 

377 

360 

339 

315 

290 

264 

239 

214 

194 

"75 

160 

148 

140 

"35 

"32 

"32 

73 

401 

402 

397 

389 

376 

359 

338 

315 

291 

266 

242 

219 

198 

180 

165 

"52 

144 

"37 

"34 

74 

396 

399 

398 

394 

385 

373 

356 

337 

3"6 

293 

270 

247 

225 

205 

187 

172 

160 

"49 

142 

75 

385 

39i 

393 

393 

389 

381 

369 

355 

337 

3"8 

298 

275 

253 

233 

213 

196 

181 

167 

"57 

76 

37o 

377 

382 

386 

386 

383 

376 

367 

354 

339 

322 

301 

281 

261 

241 

222 

204 

188 

'75 

77 

353 

36i 

368 

374 

378 

379 

378 

374 

365 

354 

34i 

324 

306 

287 

268 

248 

230 

211 

"95 

78 

335 

344 

352 

360 

366 

37i 

374 

374 

37o 

365 

356 

343 

327 

3"<> 

292 

273 

253 

234 

216 

79 

319 

327 

335 

344 

353 

360 

367 

37" 

372 

370 

366 

356 

344 

330 

3"3 

295 

275 

255 

235 

80 

3<>5 

3" 

319 

329 

338 

348 

357 

365 

369 

372 

37i 

365 

356 

345 

330 

3»3 

294 

274 

253 

81 

292 

298 

305 

315 

324 

335 

346 

356 

364 

370 

372 

37o 

364 

355 

343 

327 

309 

289 

267 

82 

282 

287 

294 

302 

312 

323 

335 

346 

3St 

36§ 

369 

37" 

369 

362 

352 

338 

320 

301 

279 

83 

272 

277 

283 

290 

300 

3" 

324 

336 

348 

358 

364 

37o 

37o 

365 

358 

345 

329 

3"o 

2S8  1 

84 

262 

267 

273 

280 

289 

300 

3"2 

324 

337 

349 

357 

365 

368 

366 

360 

35o 

336 

3"8 

297 

85 

251 

257 

262 

269 

277 

287 

298 

3"" 

324 

337 

347 

357 

362 

363 

360 

352 

340 

323 

3°4  1 

86 

240 

245 

250 

257 

264 

273 

284 

295 

309 

322 

334 

345 

353 

356 

356 

35" 

342 

327 

3'o 

87 

226 

233 

238 

243 

249 

257 

266 

277 

290 

303 

3"7 

329 

339 

345 

349 

347 

34i 

329 

3'5 

88 

213 

220 

224 

228 

233 

239 

246 

256 

268 

281 

296 

309 

321 

33" 

337 

339 

337 

329 

3'8 

89 

200 

207 

210 

213 

216 

219 

225 

233 

243 

255 

27" 

284 

298 

3"" 

320 

327 

329 

326 

3'9 

90 

187 

193 

196 

197 

198 

"99 

202 

208 

216 

228 

243 

256 

272 

287 

300 

310 

3"7 

3"9 

3»7 

9' 

177 

182 

183 

182 

181 

"79 

180 

183 

189 

198 

213 

226 

243 

259 

275 

290 

301 

308 

3" 

92 

169 

173 

172 

169 

165 

161 

"59 

"59 

162 

170 

182 

195 

212 

230 

248 

266 

281 

293 

302 

93 

163 

166 

164 

158 

152 

"45 

140 

"37 

"37 

142 

152 

165 

181 

200 

220 

240 

259 

276 

290 

94 

158 

160 

156 

149 

141 

"32 

123 

""7 

""5 

118 

125 

137 

"52 

172 

192 

2"5 

236 

257 

276 

95 

153 

154 

149 

141 

131 

120 

109 

IOI 

97 

97 

102 

112 

126 

"45 

166 

190 

213 

237 

260 

96 

147 

147 

"43 

134 

123 

no 

98 

87 

81 

79 

82 

9" 

104 

121 

"43 

167 

192 

21S 

243 

97 

139 

139 

135 

125 

114 

IOI 

88 

76 

68 

64 

65 

73 

85 

102 

"23 

147 

172 

200 

227 

98 

130 

130 

125 

117 

105 

92 

78 

66 

57 

53 

52 

59 

69 

85 

105 

129 

"55 

"83 

212 

99 

119 

118 

114 

107 

96 

83 

70 

58 

48 

42 

4" 

47 

56 

7" 

90 

""3 

"39 

167 

198 

100 

108 

107 

103 

96 

86 

74 

62 

5o 

39 

34 

32 

36 

45 

58 

76 

99 

124 

152 

183 

101 

98 

95 

9i 

85 

77 

66 

54 

43 

33 

26 

25 

27 

34 

4l 

64 

85 

109 

"36 

166 

102 

89 

85 

81 

77 

69 

59 

49 

37 

27 

21 

18 

"9 

25 

36 

52 

7' 

94 

120 

149 

»o3 

84 

79 

75 

70 

64 

55 

45 

34 

25 

"7 

"5 

"3 

18 

27 

40 

58 

79 

"03 

130 

104 

83 

76 

72 

67 

62 

54 

45 

35 

25 

"7 

"3 

10 

"3 

"9 

30 

46 

64 

85 

in 

105 

87 

79 

74 

69 

64 

58 

49 

40 

30 

20 

"5 

11 

11 

"5 

23 

35 

5o 

69 

9" 

106 

95 

86 

80 

76 

71 

65 

58 

48 

38 

29 

21 

15 

13 

"4 

19 

28 

39 

54 

73 

107 

107 

98 

91 

86 

82 

77 

70 

61 

5" 

4" 

3" 

24 

"9 

18 

"9 

24 

33 

44 

58 

108 

122 

"3 

105 

IOI 

97 

92 

85 

77 

67 

56 

45 

37 

30 

26 

24 

26 

3" 

38 

49 

109 

140 

131 

123 

118 

114 

109 

103 

95 

85 

74 

62 

52 

44 

38 

34 

33 

35 

38 

45 

110 

160 

151 

143 

139 

134 

128 

122 

114 

105 

94 

81 

7" 

62 

54 

48 

45 

44 

45 

48 

in 

181 

173 

166 

161 

'55 

150 

"43 

"35 

125 

114 

IOI 

90 

80 

71 

65 

60 

57 

56 

57 

112 

204 

198 

191 

185 

179 

172 

165 

156 

"45 

"34 

120 

109 

99 

90 

83 

77 

74 

72 

73 

"3 

229 

224 

219 

213 

205 

"97 

188 

"78 

166 

"53 

140 

128 

""7 

108 

IOI 

96 

93 

92 

9" 

114 

255 

253 

248 

242 

234 

224 

213 

201 

188 

"74 

160 

146 

"35 

126 

119 

114 

"»3 

112 

"3 

"5 

282 

282 

280 

274 

265 

254 

242 

227 

212 

196 

180 

165 

"53 

'43 

"37 

"33 

"33 

"33 

'36  | 

116 

309 

312 

312 

307 

299 

287 

273 

257 

239 

221 

203 

186 

172 

162 

"54 

"5" 

"5" 

"54 

'59  | 

117 

334 

34i 

344 

341 

234 

322 

307 

289 

269 

249 

229 

209 

"93 

181 

"73 

170 

170 

"75 

181 

118 

356 

367 

374 

374 

369 

358 

343 

325 

303 

280 

25s 

236 

218 

203 

194 

189 

190 

196 

203 

119 

372 

388 

399 

404 

402 

394 

380 

362 

340 

3"6 

291 

267 

246 

229 

217 

211 

211 

217 

225 

120 

38i 

401 

417 

427 

43° 

426 

4"5 

399 

378 

353 

32S 

302 

279 

259 

245 

236 

235 

239 

248  | 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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(1. 

2280 

d. 
24OO 

d. 
2520 

d. 
2640 

d. 
2760 

d.. 

2880 

d. 
3000 

d. 
3120 

d. 
3240 

d. 
3300 

d. 
348o 

d. 
3600 

d. 
3720 

d. 
3840 

d. 
3960 

d. 
4080 

d. 

4200 

d. 
4320 

d. 
4440 

A. 

321 

322 

321 

3i8 

313 

306 

297 

287 

275 

262 

246 

230 

213 

194 

176 

158 

142 

129 

119 

60 

3°7 

305 

3°7 

3°4 

299 

292 

285 

270 

200 

255 

243 

231 

217 

203 

155 

173 

*59 

145 

!38 

01 

292 

293 

291 

255 

254 

278 

27 1 

263 

256^ 

-.0 
245 

239 

230 

221 

211 

200 

1  fi/% 
159 

t**fi 
175 

f  Afi 

105 

lS9 

A<> 
02 

276 

277 

275 

272 

208 

263 

258 

251 

0%  M  A 

240 

241 

235 

229 

224 

219 

212 

205 

197 

I90 

t  Oi 

152 

°3 

259 

_ /"  _ 
20I 

259 

257 

254 

250 

245 

240 

237 

234 

232 

229 

229 

225 

225 

223 

r>  *  fi 

215 

213 

207 

04 

241 

244 

244 

243 

240 

237 

234 

231 

229 

229 

229 

231 

234 

237 

239 

241 

24O 

238 

234 

65 

223 

227 

225 

225 

227 

225 

224 

223 

223 

225 

228 

233 

240 

247 

254 

200 

263 

264 

263 

AA 
00 

204 

209 

211 

213 

214 

214 

214 

215 

217 

222 

225 

_  _  z: 
236 

24O 

258 

205 

279 

«QA 

250 

29I 

292 

07 

<  OA 

1 00 

191 

'95 

197 

200 

202 

204 

207 

211 

o»  fi 
215 

227 

235 

252 

267 

2o2 

296 

305 

3!7 

322 

OO 

loo 

'73 

178 

.0. 
152 

*  QA 

150 

*  Cry 

159 

x93 

195 

205 

213 

225 

239 

255 

274 

293 

311 

328 

34* 

35° 

°9 

152 

157 

162 

167 

172 

176 

181 

188 

197 

207 

220 

237 

255 

277 

299 

322 

343 

360 

373 

70 

140 

144 

"49 

'53 

.  ■»  0 

*58 

.  a . 

104 

169 

177 

w  ©A 

lob 

I98 

213 

23I 

251 

275 

3OO 

326 

35 1 

373 

391 

71 

"33 

136 

"39 

142 

H7 

152 

'58 

l65 

'75 

■  Cm 
187 

202 

221 

243 

_AQ 
208 

295 

324 

353 

379 

402 

72 

t  132 

132 

l33 

135 

.  <«o 

138 

142 

H7 

154 

104 

175 

I90 

208 

230 

«  w  A 
256 

284 

315 

347 

377 

405 

73 

•37 

'34 

133 

132 

l33 

*35 

139 

145 

152 

I63 

*  «*A 
176 

194 

215 

239 

«AC 

205 

300 

333 

367 

398 

74 

148 

141 

137 

134 

132 

132 

133 

137 

142 

151 

162 

178 

197 

221 

248 

280 

315 

35o 

385 

75 

_  z:  _ 

l63 

*53 

*  iA 
I4v> 

'39 

"35 

'32 

I31 

132 

!35 

141 

149 

»  A-» 
I63 

I  50 

20I 

227 

257 

291 

228 

3°4 

70 

181 

168 

'57 

148 

141 

'35 

131 

I20 

130 

133 

'39 

149 

*  A-. 
I63 

182 

205 

234 

207 

3°3 

340 

77 

199 

'83 

170 

»  rfi 

!58 

145 

*39 

\7r 

126 

127 

130 

*37 

145 

»  A  < 
104 

1  fir 
1 85 

211 

242 

277 

3!4 

Tfi 

78 

217 

199 

*83 

.  AO 
I  05 

'56 

144 

l3S 

128 

124 

122 

122 

127 

I36 

149 

T  Aw 
167 

190 

219 

252 

289 

79 

233 

213 

194 

178 

162 

149 

138 

129 

122 

IlS 

"7 

119 

126 

136 

152 

172 

198 

229 

265 

80 

240 

224 

204 

r  V  f 

167 

152 

139 

128 

120 

114 

in 

112 

117 

120 

'39 

'57 

151 

210 

243 

fiv 

51 

,  257 

234 

212 

!£ 

171 

'53 

'39 

120 

*  t  A 
110 

IO9 

io5 

105 

IO9 

■  *A 
110 

I  25 

!45 

*  A»» 
107 

!93 

225 

fi<> 
52 

266 

242 

218 

'95 

174 

'54 

'37 

\\\ 

112 

IO4 

99 

99 

101 

108 

119 

*34 

'55 

179 

209 

83 

274 

249 

224 

200 

177 

!55 

*  -»A 

*3° 

121 

I05 

99 

94 

92 

94 

101 

III 

125 

144 

I67 

!95 

0  A 
84 

281 

257 

231 

205 

181 

157 

137 

I20 

I06 

96 

89 

87 

88 

94 

IO4 

118 

135 

157 

183 

85 

209 

204 

239 

213 

187 

102 

141 

122 

IOO 

94 

87 

84 

O  M 
84 

Sin 

89 

99 

112 

128 

145 

172 

CA 
50 

29O 

273 

245 

223 

197 

171 

I48 

128 

I IO 

97 

89 

84 

84 

55 

«A 
96 

1 05 

123 

142 

103 

fit 
87 

302 

252 

200 

235 

210 

154 

IOO 

139 

I20 

io5 

96 

90 

CO 

55 

90 

97 

I05 

121 

!57 

fifi 
55 

3°7 

29I 

272 

249 

220 

20I 

177 

>  »»a 

150 

*3° 

120 

IO8 

IOO 

97 

98 

103 

III 

122 

'37 

!54 

89 

3>o 

299 

284 

265 

244 

221 

198 

'77 

157 

139 

127 

117 

112 

I  IO 

"3 

119 

128 

141 

>54 

90 

310 

3°4 

294 

250 

203 

243 

222 

202 

152 

■  A  A 

104 

I50 

'39 

I32 

1 25 

129 

132 

t  -iQ 
'38 

!47 

!57 

91 

3°7 

306 

302 

294 

251 

205 

245 

229 

2IO 

192 

178 

v  Ar> 

165 

»  r  A 

!56 

I5° 

145 

145 

I5I 

1  r0 

»58 

104 

92 

3°° 

306 

308 

3°5 

297 

287 

273 

257 

239 

223 

208 

194 

l83 

*75 

170 

I67 

167 

171 

174 

93 

291 

3°3 

310 

3'3 

312 

300 

296 

283 

269 

253 

238 

224 

21 1 

201 

194 

155 

»85 

*  Or 

l85 

»  fiA 

150 

94 

280 

296 

310 

319 

322 

322 

317 

308 

296 

282 

268 

253 

239 

227 

217 

209 

204 

201 

I99 

95 

2D7 

259 

3°7 

321 

33° 

335 

334 

329 

321 

3°9 

295 

251 

>»AA 
200 

252 

240 

229 

221 

0  r  r 
215 

2IO 

«A 
96 

254 

279 

302 

320 

335 

344 

348 

347 

342 

333 

320 

300 

29O 

275 

201 

,.0 
245 

237 

225 

221 

97 

241 

269 

295 

3'7 

33° 

35° 

359 

362 

3OO 

353 

342 

325 

3!3 

296 

ZOO 

264 

251 

239 

23O 

r»fi 
95 

225 

257 

*»CA 

250 

312 

334 

353 

3°5 

372 

374 

37° 

301 

349 

333 

3!5 

297 

280 

264 

249 

238 

99 

214 

•  244 

275 

304 

33° 

352 

368 

379 

384 

384 

377 

366 

35i 

332 

314 

295 

276 

259 

245 

IOO 

198 

229 

262 

292 

321 

34° 

<»AA 
300 

381 

39° 

393 

39° 

380 

iAA 
3OO 

349 

329 

3°9 

289 

209 

253 

IOI 

IoO 

212 

245 

277 

305 

335 

359 

378 

39° 

390 

398 

39 1 

350 

3°4 

345 

324 

302 

251 

201 

102 

160 

191 

224 

257 

259 

3'9 

34° 

~  AQ 
3O8 

385 

397 

401 

399 

39° 

37° 

359 

338 

t »  A 

310 

294 

273 

io3 

1 139 

105 

200 

233 

«»AA 
200 

295 

327 

353 

374 

389 

399 

401 

39° 

350 

371 

35  2 

33° 

308 

257 

104 

116 

144 

174 

206 

239 

271 

302 

33i 

355 

375 

389 

397 

398 

392 

381 

364 

344 

323 

302 

105 

1  9§ 

I20 

H7 

177 

209 

241 

273 

304 

33i 

355 

374 

387 

392 

392 

386 

373 

356 

337 

317 

106 

76 

98 

121 

149 

178 

209 

241 

272 

302 

329 

352 

37o 

38i 

387 

386 

378 

365 

349 

331 

107 

62 

5b 

IOO 

122 

I50 

178 

208 

240 

270 

300 

326 

348 

3^4 

376 

380 

377 

369 

357 

342 

108 

55 

68 

83 

102 

125 

150 

178 

208 

238 

269 

297 

322 

343 

359 

369 

37i 

369 

36i 

349 

109 

54 

63 

74 

89 

107 

129 

154 

181 

209 

239 

268 

295 

3i8 

339 

353 

360 

363 

358 

35' 

no 

60 

66 

73 

84 

98 

116 

136 

159 

186 

213 

241 

268 

294 

3i6 

334 

345 

352 

35i 

348 

1 1 1 

73 

76 

81 

88 

98 

in 

128 

147 

170 

194 

220 

246 

271 

295 

314 

328 

338 

342 

342 

112 

l  91 

93 

96 

100 

107 

"7 

129 

144 

163 

183 

205 

229 

252 

275 

295 

3" 

323 

329 

33i 

"3 

114 

"5 

117 

119 

124 

130 

'39 

150 

164 

180 

198 

218 

239 

260 

278 

294 

3°7 

315 

3*9 

114 

1  137 

140 

142 

144 

147 

151 

157 

164 

174 

186 

200 

215 

232 

249 

266 

280 

293 

301 

306 

"5 

!  162 

166 

169 

172 

175 

178 

181 

185 

191 

199 

207 

218 

230 

244 

256 

269 

280 

287 

293 

116 

187 

'93 

198 

202 

205 

207 

209 

211 

214 

217 

221 

226 

234 

242 

251 

260 

269 

275 

279 

"7 

241 

219 

226 

233 

236 

239 

240 

240 

240 

239 

239 

240 

241 

245 

248 

254 

259 

263 

266 

118 

235 

245 

255 

262 

267 

270 

271 

270 

268 

264 

260 

255 

251 

249 

248 

248 

250 

251 

254 

119 

259 

270 

281 

291 

297 

301 

302 

300 

296 

289 

281 

272 

263 

255 

248 

1 

244 

241 

239 

239 

120 

The  quantities  tabulated  are  hundredths  of  a  second  of  arc. 
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TABLES  OF 

Inequalities  of  the  Latitude — Factor  to  be  multiplied  by  m. 
Table  LXIII. 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

A. 

0  ! 

240 

480 

720 

960 

1200 

1440 

1680 

1920 

2160 

2400 



2640 

2880 

3120 

336o 

3600 

3840 

4080 

4320 

0 

60 

64 

64 

62 

59 

57 

56 

58 

61 

66 

72 

77 

80 

78 

70 

58 

45 

32 

22 

2 

60 

65 

65 

62 

58 

55 

52 

52 

54 

58 

A  ■« 

63 

70 

76 

78 

75 

67 

56 

44 

33 

4 

59 

A  A 

64 

Af 

°5 

02 

57 

52 

48 

47 

4r 

5° 

.  55 

02 

A,-* 
69 

75 

•vA 
76 

72 

A  A 

64 

54 

43 

6 

56 

61 

62 

60 

55 

5^ 

46 

44 

43 

45 

48 

54 

/-  _ 
02 

70 

73 

73 

69 

61 

5i 

8 

51 

56 

58 

56 

53 

48 

45 

42 

42 

42 

44 

48 

55 

r  _ 
02 

AQ 
OS 

70 

68 

63 

55 

IO 

44 

49 

51 

5i 

49 

46 

44 

42 

42 

42 

42 

44 

48 

54 

60 

63 

64 

61 

55 

12 

37 

41 

44 

46 

45 

43 

43 

42 

42 

43 

42 

42 

43 

46 

50 

54 

56 

55 

52 

H 

31 

35 

38 

40 

40 

40 

40 

41 

42 

43 

41 

40 

39 

39 

41 

44 

47 

48 

47 

.  a 
IO 

20 

31 

33 

35 

-»A 

3° 

_  c 

3° 

38 

39 

40 

4* 

40 

38 

A 

36 

34 

34 

3° 

38 

41 

42 

_  o 

Id 

29 

3° 

31 

32 

33 

33 

33 

34 

35 

37 

36 

35 

32 

3° 

25 

29 

31 

35 

37 

20 

33 

33 

32 

32 

3i 

29 

29 

28 

28 

30 

3° 

30 

28 

26 

24 

25 

27 

3i 

35 

22 

39 

39 

37 

34 

31 

27 

25 

22 

20 

2 1 

22 

23 

23 

23 

23 

23 

20 

30 

34 

24 

47 

46 

43 

39 

34 

27 

22 

17 

'3 

12 

>3 

16 

18 

20 

21 

23 

*%A 
20 

30 

34 

_ /- 
20 

54 

53 

5° 

45 

37 

29 

22 

5 

A 

0 

0 

9 

!3 

17 

21 

24 

27 

3i 

35 

25 

57 

58 

56 

51 

43 

33 

24 

14 

7 

3 

2 

4 

9 

H 

20 

24 

27 

3i 

34 

30 

57 

59 

59 

55 

48 

38 

29 

19 

IO 

4 

2 

2 

7 

13 

19 

23 

27 

29 

32 

32 

5i 

56 

58 

56 

52 

44 

36 

26 

17 

1 1 

6 

5 

8 

12 

17 

21 

25 

26 

27 

34 

42 

48 

53 

55 

53 

49 

43 

35 

28 

20 

*5 

1 2 

12 

14 

l6 

l9 

20 

21 

21 

36 

3i 

38 

45 

51 

53 

53 

5o 

45 

3s 

32 

26 

20 

18 

17 

17 

17 

'7 

16 

'5 

38 

20 

27 

35 

44 

5° 

53 

54 

S2 

45 

43 

38 

31 

oA 
20 

22 

20 

l7 

*5 

1 2 

9 

40 

11 

16 

26 

36 

45 

52 

56 

56 

55 

52 

47 

41 

35 

30 

24 

19 

15 

1 1 

7 

42 

A 

0 

9 

'7 

25 

38 

47 

53 

57 

5  8 

r«A 

5° 

54 

49 

44 

38 

31 

25 

l9 

H 

Q 

5 

44 

O 

7 

12 

22 

31 

41 

A  Q 

48 

53 

55 

fA 

5° 

r  A 

5° 

54 

5° 

.  A 
40 

40 

33 

27 

20 

14 

46 

1 1 

9 

1 1 

!7 

25 

33 

40 

45 

49 

52 

54 

55 

55 

53 

49 

43 

37 

30 

23 

48 

20 

*5 

14 

16 

21 

20 

32 

36 

41 

45 

49 

53 

56 

58 

57 

54 

49 

42 

34 

5o 

3» 

23 

19 

18 

18 

21 

24 

28 

32 

37 

42 

48 

55 

t 

64 

63 

60 

55 

47 

52 

41 

33 

26 

21 

18 

15 

19 

21 

24 

2Q 

35 

43 

52 

01 

67 

70 

70 

65 

58 

54 

50 

4i 

33 

26 

21 

l8 

16 

17 

19 

23 

3° 

38 

48 

59 

68 

74 

75 

73 

66 

56 

54 

47 

39 

32 

25 

20 

17 

16 

17 

21 

20 

34 

44 

55 

65 

73 

77 

76 

7i 

58 

55 

49 

43 

36 

3° 

25 

20 

18 

l9 

21  . 

25 

3' 

39 

50 

60 

69 

75 

75 

72 

60 

53 

49 

45 

4° 

35 

30 

25 

23 

22 

23 

25 

29 

36 

44 

53 

63 

69 

72 

70 

62 

48 

47 

45 

43 

40 

-»A 

31 

28 

26 

26 

27 

29 

32 

38 

46 

55 

62 

66 

67 

A  . 
64 

43 

44 

45 

45 

44 

41 

37 

34 

3° 

28 

25 

2o 

29 

33 

39 

47 

55 

61 

63 

66 

38 

41 

44 

46 

47 

46 

42 

38 

33 

3° 

28 

27 

27 

29 

33 

41 

49 

56 

61 

68 

35 

40 

43 

47 

49 

49 

45 

40 

35 

3° 

27 

25 

24 

25 

29 

36 

45 

53 

59 

70 

34 

39 

43 

47 

5o 

5o 

47 

42 

35 

29 

25 

22 

21 

22 

26 

33 

42 

52 

59 

72 

35 

39 

44 

47 

5° 

5° 

47 

42 

35 

28 

23 

20 

l9 

20 

25 

32 

41 

52 

60 

74 

35 

39 

43 

47 

49 

5° 

47 

43 

3° 

28 

22 

19 

17 

19 

24 

3i 

41 

5' 

60 

76 

35 

39 

42 

45 

47 

49 

47 

44 

38 

3i 

24 

20 

18 

19 

24 

3i 

39 

50 

59 

78 

33 

36 

39 

42 

45 

47 

47 

.  45 

41 

35 

28 

23 

20 

21 

24 

30 

38 

47 

55 

80 

29 

3i 

34 

37 

4i 

45 

47 

48 

46 

41 

35 

29 

25 

23 

25 

29 

35 

42 

50 

82 

23 

25 

28 

32 

37 

42 

47 

50 

51 

48 

43 

37 

31 

27 

26 

28 

3i 

37 

43 

84 

16 

17 

20 

26 

32 

39 

46 

52 

55 

55 

51 

45 

38 

32 

28 

27 

28 

32 

36 

86 

10 

1 1 

14 

»9 

27 

35 

43 

5» 

57 

59 

58 

52 

41 

37 

3i 

28 

27 

28 

3i 

88 

7 

6 

9 

14 

22 

31 

40 

49 

56 

03 

61 

57 

5o 

42 

34 

30 

27 

27 

28 

90 

8 

5 

7 

1 1 

18 

27 

36 

45 

52 

57 

60 

58 

53 

45 

38 

33 

30 

29 

29 

92 

12 

8 

8 

1 1 

16 

23 

31 

39 

46 

51 

55 

56 

53 

48 

42 

38 

35 

34 

34 

94 

21 

15 

13 

13 

16 

21 

27 

32 

38 

43 

48 

5o 

5° 

48 

45 

42 

41 

40 

4i 

96 

32 

25 

20 

18 

19 

21 

24 

27 

3i 

35 

40 

43 

46 

46 

46 

46 

46 

47 

48 

98 

45 

36 

30 

25 

23 

23 

24 

25 

27 

29 

33 

37 

41 

44 

45 

47 

49 

52 

54 

100 

56 

47 

39 

33 

29 

27 

26 

26 

26 

27 

29 

32 

36 

40 

43 

46 

5o 

53 

57 

102 

65 

56 

48 

40 

36 

33 

3i 

30 

29 

29 

30 

3i 

34 

37 

40 

43 

47 

5i 

56 

104 

70 

62 

54 

47 

42 

39 

38 

37 

37 

36 

35 

34 

34 

35 

36 

37 

40 

44 

50 

106 

72 

66 

58 

52 

48 

47 

46 

47 

47 

46 

45 

42 

3<) 

35 

33 

31 

32 

35 

40 

108 

7i 

66 

60 

56 

53 

53 

54 

56 

58 

58 

'  5" 

52 

46 

39 

32 

27 

24 

24 

29 

1 10 

67 

65 

61 

58 

57 

58 

60 

64 

67 

69 

68 

63 

55 

41 

33 

24 

17 

15 

18 

112 

64 

63 

61 

59 

59 

61 

64 

69 

74 

77 

77 

73 

65 

52 

38 

25 

15 

9 

10 

114 

61 

62 

61 

60 

60 

62 

65 

7i 

76 

81 

82 

80 

73 

60 

45 

3° 

17 

8 

6 

116 

59 

62 

61 

60 

60 

61 

64 

69 

74 

80 

83 

83 

78 

68 

54 

38 

23 

12 

118 

59 

63 

63 

61 

59 

60 

61 

64 

68 

74 

79 

82 

81 

7\ 

63 

48 

33 

20 

120 

60 

64 

64 

62 

59 

57 

56 

5S 

61 

60 

72 

77 

80 

78 

70 

58 

45 

32 

22 

The  horizoutal  argument  is  Arg.  I.    The  quantities  tabulated  are  ten  thousandths  of  a  second  of  arc. 
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Table  LXIV — Factor  to  be  X  m. 


Table  LXV.  Table 
LXVI. 


Arg. 


d. 

o 
20 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 
1000 
1020 
1040 
1060 
1080 
1 100 


Factor. 


+2.5369  6 
2.6495+II2b 


Arg.  I  Factor. 


Arg. 


2.  7594 
2.  8664 

2.  9705 

3-  0715 
3- 1693 
3. 2638 
3-  355o 

3.  4426 

3- 5267 
3.6071 
3-  6838 
3-  7567 

3-  8258 

3.  8909 
3.9520 
4.0091 
4. 0620 
4. 1 109 

4.  1556 
4.  1962 

4-  2325 
4.  2647 
4.  2926 
4.3163. 
4.  3357 
4-  35io 
4.  3620 
4- 3688 
4-  37i5_ 
4.  3700 
4.  3644 

4-  3547 
4.  3410 

4-  3233 
4-  3016 
4.  2760 
4.  2466 
4.2134 
4- 1765 
4. 1359 
4.0917 
4. 0440 
3- 9929 
3.  9384 
3.  8806 

3-8195 
3-  7554 
3.  6882 
3.6180 

3-5449 
3.  4690 

3.3904 
3-  3©92_ 
+3-  2255 


1099 
1070 
104 1 
1010 

978 

945 
912 
876 
841 
804 
767 

729 
691 
651 
611 

571 
529 

489 
447 
406 

363 

322 
279 
237 
194 

153 
no 
68 
27 
15 
56 
97 
137 
177 
217 
256 
294 
332 

369 
406 
442 
477 
5" 
545 
578 
611 
641 
672 
702 
73i 
759 
786 
812 
837 


d. 
1 100 
1 1 20 
1 140 
i  160 
u8o 
1200 
1220 
1240 
1260 
1280 
1300 
1320 
1340 
1360 
1380 
1400 
1420 
1440 
1460 
1480 
1500 
1520 
1540 
1560 
1580 
1600 
1620 
1640 
1660 
1680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
i860 
1880 
1900 
1920 
1940 
i960 
1980 
2000 
2020 
2040 
2060 
2080 
2100 
2120 
2140 
2160 
2180 
2200 


+3-  2255_ 
3-  1393 
3.  0508  . 
2.  9601 
2.  8671 
2.  7721 
2.6751 

2.5763 
2.  4756 

2.  3732 
2.  2692 
2.  1637 
2.0568 
1 . 9486 
1. 8391 
1.7284 
1.  6167 
1 . 5040 
1.  3904 
1.  2761 

1.  1610 
1.0452 
o.  9290 
0.8123 
o.  6952 
o.  5778 
o.  4602 
o.  3425 
o.  2247 

+0.  1070 
— o.  0106 
o.  1280 
o.  2452 
o. 3620 
o.  4784 
o.  5942 
o.  7096 
o. 8243 
o. 9382 

1. 0515 
I. 1638 
1.2752 
1. 3857 
1.4950 
1. 6033 
1. 7104 
1. 8162 
I . 9207 

2.  O238 
2.  1254 
2.  2256 
2-  3242 
2.  421 1 
2.5164 
2.  6099 

— 2. 7016" 


862 
885 
907 

930 
950 
970 
988 

007 
024 
040 

055 

069 

082 
095 
107 

117 
127 

136 

143 
151 
158 
162 
167 
171 
174 
176 

177 
178 

177 

176 

174 
172 
168 

164 

158 
154 
147 
139 
133 
123 
114 
105 

093 
083 
071 
058 
045 
031 

016 

002 

986 
969 

953 
935 
917 


d. 
2200 
2220 
2240 
2260 
2280 
2300 
2320 
2340 
2360 
2380 
2400 
2420 
2440 
2460 
2480 
2500 
2520 
2540 
2560 
2580 
2600 
2620 
2640 
2660 
2680 
2700 
2720 
2740 
2760 
2780 
2800 
2820 
2840 
2860 
2880 
2900 
2920 
2940 
2960 
2980 
13000 
1 3020 

13040 
3060 
3080 
3100 
3120 
3140 
3160 
3180 
3200 
3220 
3240 
^260 
3280 
3300 


Factor. 


879 
860 

839 
818 

797 
775 
752 

730 
705 
682 
658 
632 
607 
58i 
554 
528 
5oi 
472) 
445  t 


-2.  7oi6_8 
2. 7915  - 
2.  8794 

2.  9654 
3-  0493 
3-  13" 

3.  2108 
3- 2883 
3.  3635 
3-  4365 
3-  5070 
3.5752 
3.  6410 
3-  7042 
3- 7649 
3-  8230 

3.  8784 
3- 9312 

3-  9813 
4. 0285 

4-  0730 

4.  1 146 

4.  1532 
4. 1890 
4.  2217 
4- 2515 
4- 2782 
4.  3018 
4- 3223 
4- 3397 
4-  3538 
4.  3648 

4-  3725 
4-  377o_ 
4.378i, 
4.3760^ 
4-  3705 
4-  3617 
4-  3495 
4-  3339 
4-  3'49 
4.  2925 
4. 2667 

4. 2375 
4.  2048 
4.  1688 
4.  1292 
4.  0863 
4-  0399 
3-  9902 
3- 937o 
•  3.8805 
3.8206 
3-7574 

—  3.6210"  y 


Arg. 


d. 
3300 
332o 
3340 
336o 
338o 
3400 
3420 
3440 
3460 
348o 
35oo 
3520 
3540 
3560 
358o 
3600 
3620 
!:3640 
3660 
3680 


386'  3720 
358i  3740 
J j   ,  376o 
378o 
i  3800 

S,  3820 
I3840 
1 3860 
1 3880 

]3900 


327 
298 
267 
236 
205 

174 
141 
110 
77 
45 
11 
21 

55 
88 
122 
156 
190 
224 

258 

292 

327 
360 
396 
429 
464 
497 
532 
565 
599 
632 
666 


3920 
3940 
396o 
3980 
4000 
4020 
4040 
4060 
4080 
4100 
4120 
4140 
4160 
4180 
4200 
4220 
4240 
4260 
4280 
430c 
4320 
4340 
4360 


Factor. 


-36210 

3-5479+  Jg3 
3.4716     /  6 


3-3921 
3-  3095 
3-  2238 
3.i35t 
3-  0433 
2. 9487 
2.  8512 
2.7509 
2.  6478 
2. 5421 
2. 4338 
2. 3231 
2.  2099 
2.0944 
1.9767 
1.8569 
I  7350 
1.  6112 
1.4856 

1.  3583 
1.  2294 
1. 0991 
o.  9674 
o.  8345 
o.  7005 
o.  5656 
o.  4299 
o.  2935 
o.  1566 
— o.  0193 

+0. 1 183 

o.  2560 
o.  3936 

0.5310 

o.  6681 
o.  8047 

0.  9406 

1.0757 

1.  2099 

1.3430 

1.4749. 
1.6053 
I. 7342 
1. 8614 
1.9867 

2. IIOI 

2.  23I4 

2-  3504 
2.  467O 
2.58II 
+  2.  6926  ' 


795 
826 

857 
887 
918 
946 

975 
003 

031 
o57 
083 
107 
132 
155 
177 
198 
219 

238 
256 

273 
289 

303 
317 
329 
340 
349 
357 
364 
369 
373 
376 
377 
376 
374 
371 
1366 

359 
35i 
342 
33i 
319 
3°4 
289 
272 
253 
234 
213 
190 
166 
141 
"5 


I  I 
\rg.  ;  Fact.  X  w2. 


d. 

o 
80 
160 
240 
320 
400 
480 
560 
640 
720 
800 
880 
960 
1040 
1 1 20 
1200 
1280 
1360 
1440 
1520 
1600 
1680 
1760 
1840 
1920 
2000 
2080 
2160 
2240 
2320 
2400 
2480 
2560 
2640 
2720 
2800 
2880 
2960 
3040 
3120 
3200 
3280 
336o 
3440 
3520 
3600 
3680 
376o 
3840 
3920 
4000 
4080 
4160 
4240 
4320 
4400 


+  112 
81 
48 

+  15 

—  18 

5o 
82 
112 
140 
166 
189 
209 
226 
240 
250 

257 
261 
261 


252 
243 
231 
217 
200 
l8l 
l6l 
138 
114 

88 
62 
35 
—  7 
+  21 

49 
76 
102 
128 
152 

175 
196 
214 
230 

243 
252 


259,  2 
26l+  2 

26o— 


255 
246 

233 
2l6 

195 
172 

145 
Il6 

+  86 


Fact.X^3. 


The  Argument  of  the  three  tables  on  this  page  is  the  Fundamental  Argument.    The  quantities  tabulated  in  LXIV 
have  four  decimals  of  the  second  of  arc,  those  in  LXV  live,  and  those  in  LXVI  seven. 


Digitized  by 
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TABLES  OF 
The  Principal  Term  of  the  Latitude. 

Table  LXV1I. 
[The  Argument  of  this  table  is  the  Fundamental  Argument., 


Arg. 

d. 
0 

Daily 
Motion. 

d. 
4 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 

12 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 

0    /  // 

// 

O       f  ff 

ff 

Off/ 

ff 

0    f  ff 

ff 

0    f  ff 

/f 

o 
20 
40 
60 
80 

—  1  18  42.  49 
1  18  32.  28 
1  18  17.25 

I   IT  C7    A  7 

1  l7  57«  43 
I  17  32.83 

+0.  388 
0.  631 

0.  871 

1 .  1 10 
1.348 

—I  18  40. 84 
1  18  29.  66 
1     1  18  13.67 

I  17  C2  8o 
I  17  27.35 

+0.  438 
0.  679 

0.  919 

1.  158 
1-395 

—I  18  38.98 
I  18  26. 84 
I  18  9.89 

117  48.  16 
I  17  21.  67 

+0.  486 
0.727 
0.  967 
j  >  205 
1.442 

—  1  18  36.  94 
1  18  23.84 
1  18  5-  93 

I   1 7  A  7  1A 
1  1  /  4 j*  ^4 

I  17  15.  80 

+0.  534 

0-775 
1.  014 

I    9C  7 

I.490 

—1  1834.71 
1  18  20.  64 
1  18  1.77 

I   17  7&    I  7 
1   1/  JO.  lj 

1  17  9-  75 

-fo.  582 
0.  823 
1.062 
1 . 300 
"•537 

100 
120 
140 

180 

1  17   3-  5o 
1  16  29.  48 
1  15  50. 80 

tlC     7  CI 
1    '5     /•  5l 

I   14  I9.  69 

1.584 
1.818 
2.049 
2.  278 
2.503 

1      I  1657.07 
I  l6  22.  U 
I  15  42.51 
I  IA  C8  71 

I  14  9.58 

1.  631 
1.864 

2.  095 

2  721 

2.  548 

I  16  50.45 
I  16  14.  56 

I  15  34-  03 
111  a&  07 

1  1  \  40.  yj 

1  13  59- 30 

1.678 

1.  910 

2.  141 

2.  368 
2.  593 

I  1643.65 

I  16  6.  82 

I  15  25.38 
I    \A  70  \f\ 

1  1348.84 

I.724 

1-957 
2.  187 

2   A  J  7 
4*  J 

2.  638 

1  1636.66 
1  15  58.90 

1  15  16.54 
1  14  29.  62 
1  13  38.20 

1.  771 

2. 003 

2.  232 

2.  45O 
2.  682 

200 
220 
240 

280 

I    13  27.  38 
I  1 2  30.  6(1 
I  II  29.  6l 
I  IO  24.  30 
I    9  14.  83 

2.  726 
2.  944 
3-  159 

1  71C\ 

5'  37° 
3-  576 

*  13  I6.39 
I  12  I8.80 
1  1 1  l6.  89 

i  10  10.  74 
I   9  0.44 

2.  77O 
2.988 

3.  202 

7  All 
J-  41  1 

3.617 

1  13  5.22 
112  6.  76 
«  11  399 

I     O  C7  OI 

I   8  45- 89 

2.814 
3-031 
3-  244 

7  AC7 
3-  657 

1  12  5^.88 

1  11  5455 
1  10  50.  93 

I     O  A7    I  I 
*     V  4o-  *  1 

I  83I.I8 

2.857 
3.074 
3-  286 
7  AOJ 

J-  4y4 
3-  698 

1  12  42.  36 

1  11  42.  16 

1  10  37.  70 

1    0  20  nc 
1    y  zy. 

I  816.3I 

2.  yOI 

3- 117 

3.328 

3*  535 
3-  738 

300 
320 
340 

380 

i   8  1.27 
1  643.74 
1   5  22.  32 

I      7  CT    I  7 

1    3  57-  *3 
I    2  28.  27 

3.778 
3-  974 
4.  166 

4«  352 
4  532 

1   7  46. 08 
1   6  27.  76 
1   5  5.58 

I      7  7Ci  ftC 

1    3  39*  u5 
I     2  IO.  07 

3.817 

4.0I3 

4.  204 

A  l88 
4-  «5°° 

4-  568 

1   7  30. 73 
1  611.63 
1   4  48.  69 
1   3  22. 02 
1   1  5i- 73 

3.  857 

4.  O52 

4.241 

vi    /» 2C 

4«  4Z5 
4.603 

i   7  15.22 

1  5  55-35 
1  4  31- 65 

I      7     A  2C 

1    3   4-  ^5 
I    I  33-  24 

3.896 
4.  090 
4-  278 

A  Afll 
4*  4UI 

4.  638 

I  659.56 
I  538.91 
I    4  I4.47 

I   2  46.  33 
1    1  14.62 

3-  935 
4. 128 

4.315 

4-  497 
4-  673 

400 
420 
440 

480 

I  055.86 
0  59  20.  01 
0  57  40.  84 

n  CC  rfl  mSI 

0  55  5°-  4° 
054  13.04 

4.  708 
4.876 
5-039 
5-  I9° 

5-  346 

I  O36.96 
059  O.44 
O  57  20.  62 

r»  C  C  "27  f\7 

0  55  37'  u3 

0  53  5l  6o 

4.  742 

4.909 

5.07I 

C  227 
5"  ZZI 

5-  375 

1  0  17. 92 
0  58  40.  73 
o57  0.27 
1     0  cc  16  66 
1    0  53  30.  04 

4.776 

4-  942 

5-  I03 

C    2C  7 

5-  ^57 
5.404 

0  59  58.  75 
0  58  20. 90 
0  56  39-  80 

n  ca  c c  cS 
0  54  55-  5° 

0  53  8.36 

4.809 

4-  975 

5-  134 

c  2X7 
5-  zo7 

5-433 

0  59  39-  45 
0  S8  0.  93 
0  56  19.  20 

O  ca   7A  17 

0  54  34«  37 
05246.57 

4-  843 

5-  007 
5.165 

5-  316 
5.462 

500 
520 
540 
560 
580 

052  24.  67 

0  53  33-  49 
0  48  39.  62 

C%  A  ft  A  7  f> 

0  44  44.  40 

5-490 
5.  627 
5-758 
5.  882 

5-  999 

O  52    2.  65 

0  50  10.  92 

O  48  16.  54 

O  A$%  TO  f\A 

0  44  20.  36 

5.518 
5.654 
5-  783 
c  006 

6.  022 

051  40.53 
0  49  48.  25 
047  53- 36 

O  A C  C  C  07 

0  43  56.  23 

5- 546 
5.  680 
5.808 

5-  93° 
6. 044 

051  18.  29 

0  49  25.  48 
0  47  30.  08 

CI  AC    7">  21 

u  45  jz-  z  1 

043  32.01 

5-573 
«;.  706 

5.833 

C  nc  7 
5-  953 

6.  066 

0  50  55-  94 

0  49   2.  60 

047  6.70 

'     n  a  c    R  7c 
0  45    °-  35 

043  7.71 

5. 600 
5.732 
5-  857 
5-  976 
6.087 

600 
620 
640 
660 
680 

042  43- 32 
0  40  40.  1 0 
0  38  34.  88 

r\  -jA  01  81 
O  34  I9.  OI 

6.  109 
6.  212 
6.  309 

f\  ?r»K 
O.  390 

6.  480 

0  42  18.  84 
0  40  15.  21 
0  38  9.  61 
0  36  2.  18 
0  33  53-  06 

6.  130 
6.  232 
6.  327 

ft  Alt 

°.  4*5 
6.  496 

0  41  54.  28 
0  39  5°-  24 
0  37  44-  27 

n  7  C  if\  a  a 
0  35  3°-  49 

0  33  27.  05 

6.  151 
6.  251 

6.345 
6.  432 
6.511 

0  41  29. 63 

0  39  25.  20 

037 18. 85 

0  35  IO'  73 
033  0.97 

6.  172 
6.  271 

6.  363 
6.  448 
6.526 

041    4. 90 

O  39   O.  08 

0  36  53-  36 
0  34  44-  9° 
0  32  34-  84 

6.  192  ; 

6.  290 
6.  381 
0.  4"4 
6.  541 

700 
720 
740 
760 
780 

032  8  64 
0  29  56.  83 
0  27  43.  72 
0  25  29.45 

O   ~>7   1  A  11 

^  "j  *4-  *4 

6.  556 

6.  624 

6.  686 

6.  741 

6  780 
u.  /oy 

03142.39 
1  02930.31 
0  27  16.  95 
0  25   2.  46 
0  22  46.  97 

6.  570 
6-  637 
6.  698 

6.  751 

6  7q8 

vj.  /yo 

O  31  16.  09 

029  3.74 

O  26  50.  14 

O  24  35.  44 

O  22  IO  77 
v         ly.  /  / 

6.  584 
6.  650 
6.  709 
6.  761 
6.  806 

0  3°  49-  72 
0  28  37.  11 
0  26  23.  29 
0  24  8.  38 

O  2T   C2    C  7 

6.  598 
6.  662 
6.  720 
6.770 
6.  814 

0  3°  23.  3° 
0  28  10.  44 
0  25  56.  39 
0  23  41.  28 

C%  O I  2C  OC 

6.  61 1 
6.  674 
6.  730 
6.  780 
6.  822 

800 
820 
840 
860 
880 

O  20  57.  95 
O  l8  4I.OO 
O  16  23.43 

014  5-37 
0  1 1  46. 94 

6.  830 
6.  864 
6.  892 

6.913 
6.  928 

0  20  30.  62 
1  01813.53 
01555.85 

oi3  37.7i 
0  11  19.  23 

6.837! 
6.870' 

6.8971 
6.917 

6.  930 

O  20     3.  25 

0  1 7  46.  04 

O  15  28.  25 
O  13  IO.O3 

0  10  51.  50 

6.  844 
6.  876 
6.  902 
6.  920 
6-  932 

0  19  35-86 
0  17  18.  52 
015  0.  64 
0  1242.  35 
0  10  23.  77 

6.  851 
6.  882 
6. 906 
6.923 
6.  934 

0  19  8. 44 
0  16  50.99 
0  14  33- 01 
0  12  14. 65 
0  956.03 

6. 858 
6.  887 
6. 910 
6. 926 
6. 936 

900 
920 
940 
960 
980 

0  9  28. 29 
0  7  9-53 
0  4  5°-79 
0  2  32.  20 
— 0  0  13.87 

6.  937 
6-  939 
6-  935 
6.  925 
6.  908 

0  9  0.54 
0  641.78 
0  4  23. 06 
— 0  2  4.51 
-f-o  0  13.  76 

6.  938 
6.  938 
6.  933 
6.  922 
6.904 

0  8  32.  79 
0  6  14.  03 

0  3  55  33 
— 0   1  36.  83 
+0  041.36 

6.938 
6.  938 
6-  931 
6.919 
6.  900 

0  8  5. 04 
0  5  46. 28 
0  3  27.61 
—0   1   9.  16 
ho   1  8.95 

6.  939 . 
6.  937 
6.  929 
6.915 
6.  896 

0  7  37-  29 
0  5  18.53 
0  2  59. 90 
— 0  041.51 
!  0   1  36.  53 

6.  939 
6.  936 
6.927 
6.  912 
6. 891 

1000 
1020 
1040 
1060 
1080 

1 

f  0  2  4. 08 
0  421.53 
0  6  38.  37 
0  8  54.  48 

fo  10  9.77 

6.  886 
6.  858 
6.  825 
6.  7S6 
-f  6.  742 

0  2  31.  61 

0  448.95 
0  7  5.65 
0  9  21.  61 
fo  11  36.  71 

6.  881 
6.  852 
6.818 
6.778 

I-6-  733 

0  2  59.  13 
0  5  16.  35 
0  7  32.91 
0  9  48.  70 
-f  0  12  3.  62 

6.  876 
6.  846 
6.810 
6.  769 

f-6.  723 

0  3  26.  62 

0  5  43-71 
0  8  0.  13 
0  10  15.  76 
fo  12  30.  49 

6.  870 

6.839 
6. 802 
6.  760 
1  6.713 

0  3  54-  09 
0  6  11.  06 
0  8  27.  32 
0  10  42.  78 
-fo  12  57.32 

6.864 
6.  832 
6.  794 

6.  75i 

+6.  703 
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Table  LXVII— Continued. 
[The  Argument  of  this  table  is  the  Fundamental  Argument.] 


1 

ArB- 1 

d. 
0 

Daily 
Motion. 

d.  1 
4 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
12 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 

0    /  // 

1 

// 

0    /  // 

// 

0    /  // 

i 

// 

0    /  // 

// 

0    /  // 

// 

1 100 
1 120 
1 140 
1160 
1 180 

-fo  13  24.  1 1 
0  15  37.42 
0  17  49.  58 
0  20  0.  50 
0  22  10.  08 

-|-6.  692 
6.  638 
6.578 
6.514 
6. 445 

4-0  13  50.  86 
0  16  3.  94 
0  18  15.  86 
0  20  26.  52 
0  22  35.  83 

+6.  682 
6.  626 
6.566 
6.  500 
6. 431 

4-0  14  17.56 
0  16  30. 42 
0  18  42.  10 
0  20  52.  50 
023  1.52 

+6.  671 
6.615 

6-553 
6.487 
6.  416 

+0  14  44.  23 
0  16  56.  86 
0  19  8.  28 
0  21  18.  41 
023  27.15 

+6.  660 
6.  603 
6.  540 

6.473 
6. 401 

-f  0  15  10.  S4 
0  17  23.  24 

0  19  34-  42 
0  21  44.  27 
0  23  52.  72 

+6.  649 

6.  591 
6.527 

6. 459 
6.  386 

1200 
1220 
1240 
1260 
1280 

0  24  18.  23 
0  26  24.  87 
0  28  29.  89 
0  30  33.  22 
0  32  34-  77 

6.  371 
6-  293 
6.  210 
6.  123 
6.033 

0  24  43.  68 
0  26  50.  00 
0  28  54.  69 
0  30  57.  68 
0  32  58.  86 

6.  355 
6.  277 

6. 193 
6.  105 
6.014 

0  25  9. 07 
0  27  15.  07 
029  19.43 
0  31  22.  06 
0  33  22.  88 

6.  340 
6.  260 
6.  176 
6. 087 
5-  995 

0  25  34.  40 
0  27  40.  08 
0  29  44.  10 

0  31  46.  37 
0  33  46.  82 

6. 324 
6.  244 
6.158! 
6.  069 
5.  976 

0  25  59.  66 
0  28  5.  02 
0  30  8.  69 
0  32  10.  61 
0  34  10.  69 

6. 309 
6.  227 
6.  141 
6. 051 
5-  957 

1300 
1320 
I340 
1360 
1380 

0  34  34-  47 
0  36  32.  24 
0  38  28. 00 
0  40  2 1 .  67 
0  42  13.  20 

5.938 
5.839 
5-737 
5632 
5.522 

0  34  58. 18 
0  36  55  55 
0  38  50.  90 
040  44.  15 
042  35-  24 

5-919 
5.819 
5.716 
5.  610 
5.500 

035  21.82 
037  18.  79 
0  39  13-  72 
0  41   6.  54 

042  57- 19 

5  899 
5-  799 
5- 695 
5.  588 

5-477 

0  35  45-  37 
03741.94 

0  39  36.  46 
0  41  28.  85 
043  19.06 

5.879 
5.778 
5.674 
5-566, 
5-  455 

036  8.84 

038  5.01 

039  59-  11 
0  41  51.07 
0  43  40.  83 

5-859 
5-  758 
5653 
5-544 
5-432 

1400 
1420 
1440 
1460 
1480 

044  2.51 
0  45  49-  54 
0  47  34.  22 
0  49  16.  50 
0  50  56.  32 

5.410 

5.294 
5>V5 
5-  053 
4-  929 

0  44  24.  10 
0  46  10.  66 
047  54.87 
0  49  36.  66 
051  15.99 

5.387 
5.  271 
5.  151 
5- 029 
4.904 

0  44  45.  60 
046  31-  7° 
048  15- 43 
0  49  56.  73 
051  35-55 

5  - 364 
5.247 
5. 127 
5.004 
4-  879 

045  7-oo 
0  46  52.  63 
0  48  35-  88 
0  50  16.  69 
051  55.01 

5-340 
5.  223 

5- 103 ! 
4- 979 ] 
4-  853  j 

0  45  28.  32 
047  13- 48 
0  48  56.  24 
0  50  36.  56 
0  52  14-  37 

5-  317 
5- 199 
5.078 

4-  954 
4.  828 

1500 
1520 
I540 
1560 
1580 

0  52  33-  62 
054  8.36 
0  55  40-  47 
057  9.92 
0  58  36.  65 

4. 802 
4-  672 
4-  54o 
4- 4<>5 
4.  268 

0  52  52.  78 
0  54  26.  99 

0  55  58.  57 

057  27.48 

058  53.66 

4-  776 
4. 646 

4513 
4.  378 
4.241 

053  n.83 
0  54  45-  52 
0  56  16.  57 
0  57  44-  94 
o59  10.57 

4-  75o 
4.  620 
4. 486 

4-  35i 
4213 

0  53  30.  77 
o  55  3-94 
0  56  34-  46 
058  2.28 
0  59  27.  36 

4.724 
4-  593 1 
4-  459 1 
4- 324| 
4.185 

0  53  49-  62 
0  55  22.  26 
0  56  52.  24 
0  58  19.  52 
0  59  44-  05 

4.  698 
4-  567 
4-  432 
4.  296 

4-  157 

1600 
1620 
1640 
1660 
1680 

1   0  0. 62 
1   1  21.  79 
1   2  40.  1 2 
1   3  55.56 
1   5  8.  10 

4.  129 
3.988 

3845 
3.  700 

3  554 

1  0  17. 08 
1  137.68 
1  255.44 
1  410.31 
1  5  22.  25 

4.  IOI 

3. 960 
3.816 
3-  671 
3-524 

1  033.42 

1    1  53-  46 
1   3  10.  64 
1  424.92 
1   5  36. 29 

4-  073 
3-  93i 
3.  788 
3.642 
3-495 

1   0  49.  66 
1   2  9.  13 
1   3  25.73 
1   4  39-44 
1  550.21 

4-  045 

3-  903 
3- 759' 
3- 6131 
3-  465  | 

1    1  5-78 
1  224.68 
1  340.71 
1  4  53.83 
1   6  4. 00 

4.017 
3-  874 
3-  730 
3.583 
3  436 

1700 
1720 
1740 
1760 
1780 

1  617.68 
1   7  24.  29 
1  827.88 
1   9  28.  42 
1  10  25.  90 

3.406 
3-  256 
3-  104 
2.  952 

2.797 

1  631.24 
1  7  37-25 
1   8  40.  23 
1  940.17 
1  10  37.03 

3-  376 
3225 

3- 074 
2.  921 
2.  766 

1  644.68 
1   7  50.  09 
1  852.46 
1  951-79 
1  10  48. 03 

3-  346 
3-  "95 
3-043 
2. 890 

2.735 

1  658.01 
1   8  2.80 

1   9  4-57 
1  10  3.28 
1  10  58.  91 

3- 3i6 
3165 
3- 013 
2.  859 
2.  704 

1   7  11.  21 
1  815.40 
1   9  16.  56 
1  10  14.  65 
1  11  9.66 

3.  286 

3-  135 
2. 982 
2. 828 
2.  673 

1800 
1820 
1840 
i860 
1880 

in  20.  29 
1  12  11.  56 
1  12  59.69 
1  13  44.66 
1  14  26. 46 

2. 642 
2.  486 
2.  329 
2.  170 
2.  on 

1  11  30.79 
1  12  21.  44 
1  13  8.94 
1  13  53- 28 
1  14  34  43 

2. 611 

2. 455 
2.  297 
2.138 
1-979 

1  11  41.  17 
1  12  31.  19 
1  13  18.  06 
1  14   1.  76 
1  14  42.  28 

2.  580 
2. 423 
2.  265 
2.  106 
1-947 

1  11  51.43 
1  12  40.  82 
1  13  27. 06 
1  14  10.  12 
1  14  50.  00 

2.  548 
2. 392 
2.  233 
2.074 
1. 915 

1  12   1.  56 
1  12  50.  32 
1  13  35-  92 
1  14  18.  35 
1  14  57  59 

2.517 
2.  360 
2.  202 
2. 042 
1.883 

1900 
1920 
1940 
i960 
1980 

1  15  506 
1  15  40.45 
1  16  12.  61 
1  1641.54 
1  17  7.22 

1.850 
1. 690 
1.528 
1.366 
1.203 

1  15  12.39 
1  15  47. 14 
1  16  18.66 
1  16  46.  94 
1  17  11.97 

1.  818 
1.657 
1.496 

"333 
1.  171 

1  15  19.60 

1  15  53-  7o 
1  16  24.  57 
1  16  52.  20 
1  17  16.58 

1.786 
1.  625 
1.463 
1.  301 
1. 138 

1  15  26.68 
1  16  0.  13 
1  16  30.  36 
1  16  57.  34 
1  17  21.07 

1-754 
1-593 
i-43* 
1.268 
1.  106 

1  15  33-  63 
1  16  6.  44 
1  16  36. 01 
1  17  2.35 
1  17  25.42 

1.  722 
1.  561 
1.398 
1.  236 
i- 073 

2000 
2020 
2040 
2060 
2080 

1  1 7  29.  65 
1  17  48.81 
1  18  4.69 
1  18  17.30 
1  18  26.  63 

1. 040 
0.877 
0.713 
0.  549 

0.  385 

1  17  33-74 
1  17  52.24 
1  18  7.48 
1  18  19.43 
1  18  28.  10 

1. 007 
0.  844 
0. 680 
0.  516 
0.  352 

1  17  37.70 

1  17  55-55 
1  18  10.  13 
1  18  21.43 
1  18  29.44 

0.  975 
0.  811 
0.  648 
0. 483 
0.319 

1  17  41-  53 
1  17  58.73 
1  18  12.  65 
1  18  23.  29 
1  18  30.  65 

0.942 
0.779 
0.  615 
0. 451 
0.  286 

1  17  45-  23 
1  18   1.  78 
1  18  15.  04 
1  18  25.03 
1  I8  3I-73 

0. 910 
0.  746 
0.  582 
0. 418 
0.  254 

2100 
2120 
2140 
2160 
2180 

1  18  32.  67 

1  1835.43 
1  1834.91 
1  18  31.  10 
+  1  18  24. 01 

0.  221 
+0.056 
+ 0.  108 

0.  272 
—0.436 

1  18  33.  49 
1  18  35.  59 
1  1834.41 
1  18  29.  94 
-f-i  18  22.  20 

| 

0. 188 
+0. 023 
— 0. 141 

0.  305 
— 0. 469 

1  1834. 17 
1  18  35.62 
1  18  33-  78 
1  18  28.  65 
-f-i  18  20.  25 

+0. 155 
—0. 009 
0. 173 
0.  338 
—0.  501 

1  18  34.  72 
1  1835.51 
1  18  33. 02 
1  18  27.  24 
4-1  18  18.  18 

-j-o.  122 
— 0. 042 
0.  206 
0. 37o 
— 0.  534 

1  1835.14 
1  1835.27 
1  18  32. 12 
1  18  25.  69 
f  1  18  15.98 

-f-o.  089 
— 0.  075 
0.  239 
0.  403 

j  -0.  567 

1 
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Table  LXVII— Continued. 


[The  Argument  of  this  table  is  the  Fundamental  Argument.] 


Arg. 

d. 
0 

Daily 
Motion. 

 j 

d. 
4 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 

12 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 

0     /  // 

// 

0     /  // 

// 

0    /  // 

// 

Off/ 

// 

0     /  // 

// 

2 200 
2220 
2240 

228o 

-hi  18  13.64 
1  18  0. 01 
1  17  43-  11 

1  1659.56 

—0.  600 

0.  763 

0.  926 
1  088 

1.  251 

4-1  18  11.  18 
1  17  56.89 

1  17  39-34 
1  11  18.  54 
1  16  54.  50 

— 0.  632 
0.  796 
0.  958 

1*283 

+  1  18  8.  58 
1  17  53- 64 
1  17  35-44 

1  17  11  nn 

1  i7  i3-  yy 

I  1649.30 

— 0.  665 
0.828 
0.  99i 
*•  *53 
I-3I5 

+  1  18  5.86 

I  17  50.  26 

1 17  3141 

117      Q    0  1 

1  1  /  y.  j1 
1  16  43-  97 

— 0.  698 

0.  861 
1.023 

1.  186 
1-347 

-j-i  18  3.00 

1  17  46.75 
1  17  27.  25 

I   17     A  CO 
■   1  /     4'  3™ 

I  I638.52 

— 0.  731 

0.  893 
I.056 

1.  218 
1380 

23OO 
2320 
234O 
2360 
2380 

1  16  32.  93 
1  16  3.08 
1  15  30.02 
1  14  53-  77 
1  14  14.  34 

1. 412 
1.572 

1.732 

1.  892 

2.  050 

1  16  27.  22 
1  15  56.72 
1  15  2303 

T    I  A   A  6  1/1 

1  14  6.  08 

1-444 
1.  604 
1.764 

1.  923 

2.  082 

I  16  21.  38 
I  15  50.  24 
I  15  15.90 

I    I  A   oR  ?ft 

1  *4  3°-  3° 
1  13  57.69 

1.476 
1.637 
1.796 

1  nC  c 
2.  113 

1  16  15.  41 

1  15  4363 
1  15  8.65 

I    \A    OCt  AC\ 

1  *4  ju-  4y 

1 1349. 17 

1.508 

1.  669 
1.828 
1  087 

2.  145 

I   16  9.3I 
I   15  36.89 
I   15     I.  28 
I  14  22.  48 
I  '3  40.53 

1.  540 

1.  701 

1.860 

2.  176 

24OO 
242O 
244O 

2480 

1  13  3i- 76 
1  1 2  46.  04 
1  11  57.  21 
in   5.  28 
1  10  10.  28 

2.  208 
2.364 
2.519 
z.  073 
2.  826 

1  13  22.87 
1  12  36.  52 
1  11  47.07 

1  to  Ca  Co 
1  1U  34-  53 

I    9  58.92 

2.  239 

2.  395 
2.  550 
2.  704 
2.856 

I  13  13-  85 
1  12  26.88 
I  II  36.  81 
I  10  43"  65 
1   9  47-43 

2.  270 
2.426 
2.  581 

O    7  OA 

z-  734 
2.887 

I  13  4. 71 

I  12  17.  II 
I  II  26.42 
1  in  00  fiC 

1    IU  VJ>j 

I  935  82 

2.  3OI 

2.  457 
2.  61 1 
2  76c 
2.917 

I  12  55.44 
I  12    7.  22 
I  II  I5.9I 

I    IO  O I  CO 

1  iu  zx.  ^3 
I    9  24.  09 

2.  333 
2.488 
2.  642 

0  one 
2.  947 

25OO 
2520 
254O 

2580 

1   9  12.  24 
1   8  11.  19 

1   7  7-  14 
1   6  0.  14 
1   4  50.  22 

2.  977 
3. 128 
3.276 

0    AO  1 

3-  4Z  j 

3.  S68 

;     I    9  O.27 
I  758.62 
I  653.98 

I      C  a(\  70 
1      5  4U-  3V 

I      4  35.89 

3.  008 

3-IS7 
3-3o6 

0  ACO 

3-  45* 
3-597 

1   8  48. 18 

1   7  45  93 
1    6  40.  70 

I      C  01  CO 

I  421.44 

3-  038 
3.187 

3-  335 
1  j.8i 

3-  4°l 

3. 626 

I  835.97 

1   7  33-  12 

I   6  27.  30 

1    t  18  a 
1    5  '°-  54 

1   4  6. 88 

3.068 
3217 
3-  365 

"2    C  IO 

3-  5 tu 

3.665 

I  823.64 
I    7  20.  19 
I  613.76 

I      C  AAA 

1    D    4-  44 

1   3  52.  20 

3.  098 
3-  247 
3-394 

0    C  0C\ 

3-  53y 
3- 683 

2600 
2620 
264O 

2680 

1   3  37-41 
1  221.74 
1    1   3. 26 

n  Co  a  2  no 
0  58  18.  OO 

3-7'2 
3-»5+ 

3-  994 

A    I  20 

4-  •  5Z 

4. 267 

i   3  22.  50 
1   2  6. 27 
1  047.23 
0  Cn  2c  ai 

u  jV  4^ 

0  58  0.  88 

3-  740 

3-  882 
4. 021 

a   I  Cn 

4-  *i>y 
4. 294 

1    3  7.48 
1    1  50.  68 
1  031.09 

O  CQ     8  72 

0  57  43-  64 

3-  769 

3-  9IO 

4-  049 
4.  186 
4-  321 

1  252.35 
1    1  34. 99 
1  014.83 
0  c8  c 1  02 

O57  26.3I 

3-  797 

3-  938 

4-  077 

A     Ol  0 

4«  Xl  3 

4-  348 

1  237.10 
1    1  19. 18 
05958.47 

1      f>  C8  "3C  02 

0  57  8.  86 

3-  826 
3.966 

4-  105 

A  "OACt 

4-  ^4^ 

4-  375 

27OO 
272O 
274O 

2780 

05651-31 

0  55  21.97 
0  53  50. 03 

a  0  1 c  ca 
u  Dz  lD-  54 

O  50  38.  54 

4.401 
4.532 

4.  661 

A    7  So 

4.  91 1 

0  56  33-  65 

o  55  3-79 

o  53  31.33 
0  c  x  eft  00 
5°-  33 

O  50  18.  84 

4. 428 

4. 558 
4. 687 

a  81 0 
4-  OI3 

4-  936 

0  56  15.  89 
0  54  45-  5o 
o53  12-54 

O  C  I    07    Cl  1 

u  51  37-  °3 
0  49  59-  05 

4-  454 
4.  584 
4-712 

A  878 
4'  °J° 

4.  96O 

0  55  58.02 
0  54  27.  12 
0  52  53- 64 

O  C I    17  fiO 

u  51  17.  U3 

O49  39.  16 

4. 480 
4.  610 

4.738 

4.  862 

4. 984 

0  55  40.  05 
1    0  54  8.  62 
\    0  52  34.  64 

n  cn  cS  ia 
0  49  19.  18 

4-  506 
4-  636 
4.  764 

4-  °°/ 
5.008! 

2800 
2820 
284O 
2860 
2880 

0  48  59. 09 

047  I7.25 

0  45  33-  07 

O  A  i  A  C\  fiO 

0  4I  57.95 

5- 032 

3-  151 

5.  266 

C  Old 

5-  3/y 
5.488 

0  48  38.  92 
O  46  56.  60 
0  45  11.  96 

Ct  AO  OC  C\C"\ 

u  43  ZJ'  uu 

041 35.95 

5.056 
5-  174 
5.289 
5.  401 
5.509 

0  48  18.  64 
046  35-86 
0  44  5°-  77 
0  43  3-41 
0  41  13-  87 

5.080 
5"  197 
5312 
C    A  O  0 

5-  4^3 
5-531 

0  47  58.  27 
0  46  15. 02 
0  44  29.  47 
n  a  2  a  1  AS 
0  40  51.71 

5. 104 

5.  220 
5-334 

C    A  AC 

5-  445 
•  5.552 

0  47  37-  81 
0  45  54-  09 
0  44  8.  09 

c\  ao  \c\  Sn 
I       O  4O  2Q.  46 

5.  128 

5-  243 
5-  357  f 
_)•  4UV7  ' 
5-573 

29OO 
292O 
294O 
2960 
2980 

O  40    7.  12 

O  38  14.  21 

O  36  19.  28 

O  34  22.  40 

n  11  10  f\A 
u  0"  *j-  u4 

5-594 
5-  697 
5.796 
5.892 

5-  y°4 

0  39  44.  70 

037  51.38 

0  35  56.  05 
0  33  58.  79 

0  0 1  Cn  67 

u  31  59-  °7 

5.614 

5.717 
5.816 
5.9IO 

0  39  22.  20 
0  37  28.  47 
0  35  32.  76 
033  35.  11 

Ct  01   OC  ftO 

u  31  35-  u3 

5-634 
5-737 
5.835 
5.929 
6.  019 

0  38  59.  62 
o  37  5-49 
0  35  9-38 
033  II-36 

n  Jl   II  C2 

5.655 
5-757 
5-854 
5-947 

6  037 

O  38  36.  96 
O  36  42.  42 

0  34  45-  93 
0  32  47-  54 

O  OCi  A"7    0  0 

5.676 
5-  777 
5873 
5.966 
6  oca 

3OOO 
3020 
304O 
3060 
3080 

O  30  23.  08 
O  28  20.  80 

0  26  16.  88 
0  24  11.39 
022  4.43 

6.  072 
6.  156 
6.  236 
6.312 
6.  384 

O  29  58.  76 
O  27  56.  15 
O  25  51.  90 
O  23  46.  12 
0  2I  38.87 

6.  089 
6.  172 
6.  252 
6.327 
6.  397 

O  29  34.  37 
O  27  31.43 
O  25  26.  87 
O  23  20.  78 
O  21  13.  26 

6.  106 
6.  188 
6.  267 
6.  34i 
6.  411 

0  29  9.  92 
0  27   6.  64 

025  1.77 

O  22  55.  39 
O  20  47.  59 

6.  123 
6.  204 
6.  282 
6-  356 
6.424 

0  28  45.  39 
0  26  41.  79 
0  24  36.  61 
0  22  29.  94 
0  20  2 1 .  86 

6. 140 

6.  220 
6.  297 
6.  370 
6.438 

3IOO 
2I20 

3  Ho 
3160 
3180 

0  19  56.  09 
0  17  46.  44 

0  15  35-59 
0  13  23.  62 
0  11  10.  64 

6.  451 

6513 
6.571 
6.  625 , 
6-  673 

O  19  30.  26 
O  17  20.  36 
O  15    9. 28 
O  12  57.  IO 
O  IO  43.  93 

6. 464 

6.  525 
6.582 

6.  635 
6.  682 

O  19  4.38 
O  IO  54.  24 

0  14  42.  93 
0  12  30.  54 
0  10  17. 18 

6.  476 
6.537 
6-  593 
6.  645 
6.  691 

O  18  38.  45 
O  l6  28.  07 
O  14  16.  53 

0  12  3-95 
0  9  50.  40 

6.489 

6.  549 
6.  604 
6.  654 
6.  700 

0  18  12.  47 
016  1.85 
0  13  50.  10 
0  11  37.31 
0  9  23-59 

6.  501 
6.  560 
6.  614 
6. 664 
6.  708 

3200 
3220 
3240 
3260 
3280 

0  8  56.  74 
0  6  42.  03 
0  4  26.  62 
-}-o  2  10.  59 
— 0  0  5.92 

6.716 
6.  754 
6.  787 
6.  815  I 
-6.837! 

0  8  29.  86 
0  6  15.  00 
0  3  59.  46 

+0  1  43-  33 
— 0  033.27 

6.  724 
6.  761 

6.  793 
6.  820 
—6.  840 

0  8   2. 95 
0  5  47-  94 
0  3  32.  27 
-)-o  1  16.04 
— 0  1  0. 64 

6.  732 
6.  768 

6.  799 
6.  824 
—6.  844 

0  7  36.  01 
0  5  20.  86 
0  3  5- 07 
+0  048.74 
— 0  1  28. 02 

6.  740 

6-775 
6.  804 
6.  829 
-6.847 

0  7  9.03 

0  4  53-75 
0  237.84 
-fo  021.42 
— 0  155.41 

6.  747 
6.  781 
6.810 
6.833 
—6. 850 
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Arg. 


d 

;  3300 
3320 

1  3340 
336o 
338o 

3400 
3420 
3440 
,  346o 
348o 

3500  I 
'3520 

I  3540 ! 

,3560 1 

\  3580 1 

!  3600 j 
3620 ' 

!  3640 \ 
3660  j 
3680 

3700 
3720 
1  3740 
376o 
378o 

3800 
3820 
3840 
1  3860 
3880 

!  3900 
3920 
\  3940 

,  3<)6o 
]398o 

,  4000 
'  4020 
I  4040 
4060 
4080 

4100 
4120 
4140 
4160 
4180 

|  4200 
4220 
4240 
4260 

I  4280 

4300 
U320 
I  4340 


Daily 
Motion. 


o     /  // 
-o   2  22.  81 

o  4  39.  98 
o  6  57.  29 ' 
.  o.  9  14.  64 
o  11  31.  91  ' 


OI3  48.  97 
o  16  5.  69 
o  18  21.  97 
o  20  37.  65 

O  22  52.  63 

o  25  6.  77 
o  27  19.  93 

O293I.99 

o  31  42.  81 
o  33  52.  26 

o  36  o.  20 
o  38  6.  50 
o  40  1 1 . 03 
042  13.64 
o  44  14.  21 

o  46  12.  59 
048  8.66 
0  50  2.28 

051  53-  32 
05341.64 

055  27.  13 
057  9.65 
o  58  49. 07 

0  25.  28 

1  58.  15 

3  27.57 

4  53-  42 

6  15.  60 

7  33-  99 

8  48.  49 

9  59-  00 
"  5-43 

12  7.69 

13  5- 69 

13  59-  36 

14  48.  62 

15  33-  40 

16  13.  63 
1649.  27 

17  20. 25 

17  46.  54 

18  8.  10 
18  24.  89 
18  36.  88 
18  44.  07 

18  46.  44 
1843-  97 


-6.  853 
6.  864 
6.  868 
6.  867 
6.  859 

6.  846 
6.  826 
6.801 
6.  768 
6.  730 

6.684 
6.  632 

6:  574 
6.  509 
6.  436 

6.358 
6.  272 
6.  180 
6.  081  , 
5-976,, 

5-  863  , 

5-744,1 

5.618I1 

5-486 1| 

5-347j| 

5.202|| 

505o|i 

4-  893 

4.729, 

4-559 

4-  383 
4.  202 
4.  016 
3- 824 
3.627 

3  425 
3.219 
3. 008 

2.  793 
2-574 

2.  352 
2.  127 
1.898 
1.667 
1-433 

1.  197 

o.  960 
o.  721 
o.  480 
— o.  240 

-f-o.  002 
o.  244 


18  36.68  +0.485 


(1. 

4 


-o  2  50.  23 

o  5  7  43 
o  7  24. 76 
o  9  42.  1 1 
o  1 1  59-  34 

o  14  16.  34 
o  16  32.  99 
o  18  49.  15 
021  4.71 
o  23  19.  53 

025  33.48 
o  27  46. 44 
o  29  58.  26 
032  8.82 
034  17.  97 
o  36  25.  60 

03831- 55 
04035.71 

042  37  92 
o  44  38. 06 

o  46  36.  00 

04831.58 

o  50  24.  70 
o  52  15.  20 

054  2.97 
05547.87 

o  57  29.  78 ; 
059  8.58 
044. 13 1 

2  l6.  ?2 

3  45-  03 
5  10.  16 

631.58' 
7  49-  20 1 
9   2.  91  1 

10  12. 61 

1 1  18.  22 

12  19.  63 

13  16.  78 
H  9-  57 

14  57-93 

15  41.  81 

16  21. 13 
1655.84 

17  25.89 

17  51-23 

18  11.  84 
18  27.  67 
1838.71 
1844.  93 


Daily 
Motion. 


-6.  856 
6.  865 
6.  868 
6.  866 
6.  857 

6.843 

6.  822,, 

6.  795 
6.  761  I 

6.72l|| 

6.674j, 
6.  621  |i 
6.56i(| 

6.  495 
6.421 

6.  34i 
6.  254 
6.  161 1 
6.  061 
5-954 
5.  840 
5-7IQ 
5-  592 
5-459 
5- 3i9 
5.  172 
5.019 
4.  860 
4.  695 
4  524 

4-  348 
4. 165 
3  978 
3-  785 
3-  587 

3  384 
3-  177 
2.  965 
2.750 

2.  53o 
2.  307 
2.081 
1.852 
1.  620 
1.386 

1.  150 
o.  912 
o.  673 
o.  432 
-o.  191 


d. 
8 


1846.  33!  4-0.050 
18  42.  90  o.  292 
1834.65  f o.533 


-o 
o 
o 

o  10 

O  12 


Daily 
Motion. 


/  // 
3  17-65 
5  34-  89 1 
7  52.  23  1 

9-571 
6.  761 

o  i4  43-7o; 
017  o.  26 
o  19  16.  32 
o  21  31.74 
o  23  46.  39 

o  26  o.  16 

O  28  12.  90 

o  3°  24.  48 
o  32  34-  76 
o  34  43-  63 

o  36  50.  93 
o  38  56.  53 
o  41   o.  31 1 

O43  2.  12  I 
0  45     I- 83 

o  46  59-  30 
o  48  54-  41 
o  50  47.  01 
o  52  36.  98 
o  54  24.  19 

o  56  8.  50 
c  57  49.  80 

o  59  27.  95 

1  2.  84 

2  34-  34 


d. 
12 


-6.  858 
6.  800  I 
6.  868  1 
6.  865  I 
6.  855  t 

6-  839 1 
6.8171 
6.7891 

6.  753 
6.  712 

6.  664 1 
6.  610 
6.  548 
6.  481  I 
6.  406 

6.324 
6.  236 
6.  142 
6.  040 1 
5-  932 
5.816 

5-  694 , 
5.566 

5-43I1 
5.  290 1 


o       /  // 

-o  3  45-  09 
o  6  2. 36 
o  8  19.  71 
o  10  37.  02 
o  12  54.  18 

o  15  11.  05 
o  17  27.  52 
o  19  43- 46 
o  21  58.  73 
o  24  13.  22 

o  26  26.  79 
o  28  39.  31 
o  30  50.  64 
o  33  o.  66 
0  35  9  22 

o  37  16. 19 
03921.44 
o  41  24.  83 
o  43  26.  24 
045  25.51 


18  46.03  4  0. 098 
18  41.  64 1  0.340 
18  32.  42  -(-o.  581 


o  47  22. 
049  17. 
051  9. 
o  52  58. 
o  54  45- 
o  56  29. 
058  9. 

o  59  47- 

1  21. 

2  52. 

4  19- 

5  43- 

7  3- 

8  19. 

9  3«- 

1039. 

11  43- 

12  43- 

13  38. 

14  29. 

15  16. 
1558. 

16  35- 

17  8. 

17  36. 

18  o. 
18  18. 
18  32. 
18  41. 
1846. 

1845. 
18  40. 
18  29. 


Daily 
Motion. 


-6.  860 
6.  867 
6.  868 
6.  863 
6.  852 

6.835 
6.812 
6.  782 
6-  746 
6.  703 

6.  654 
6.  598 

6-535 
6.466 

6-  390 

6.  307 
6.218 
6.  122 
6.  019 
5.909 

5.792 
5.669 
5- 540 
5-403 
5.  261 

5.  112 
4-  957 
4-  795 
4.  627 
4-454 

4-  276 
4.091 
3-  902 
3.  706 
3-  507 
3.302 

3-  093 
2.880 
2.  662 
2.441 
2.  217 
1.990 
1.  760 
1.527 
1.  292 

1.055 
0.816 
o.577 
o.  336 
o.  095 

54^0.  147 
18 1  0.388 
99 1 4-0.  629 


d. 
16 


Daily 
Motion. 


o        /  // 

-o  4  12.53 
o  6  29.  82 
o  847.18 

on  4-47 
o  13  21.  58 

o  15  38.38 
o  17  54-  75 
o  20  10.  57 

O  22  25.  70 

o  24  40.  OI 

o  26  53.  38 
0  29  5.  67 

0  3I  16.75 

0  33  26. 49 
o  35  34-  74 

037  41.38 
o  39  46.  27 
o  41  49.  28 
o  43  50.  26 
o  45  49.  10 

o  47  45-  64 
o  49  39-  76 
o  51  31-  31 
o  53  20.  20 
o  55  6.  26 

o  56  49-  39 
058  29.44 

0  6.  30 

1  39-  85 

3  9-97 

4  36.  54 

5  59.  46 
7  18.  62 

83390 
945.22 

1052. 47 

11  5557 

12  54.  44 

13  48.  98 

14  39-  12 

1 5  24.  80 

16  5.95 

16  42.  51 

17  14-43 

17  41.  66 

18  4.17 
18  21.  91 
18  34.  87 
18  43.  02 
1846.  35 

18  44-  85 
18  38.  53 
1827.38 


// 

—6.  862 
6.  868 
6.868 
6.  861 
6.  849 

6.  831 
6.806 

6-775 
6.  738 
6.  694 

6*643 
6.586 
6.  522 
6.  451 
6.  374 
6.  290 

6.  199 
6. 102 

5-997 
5.886 

5-  768 
5- 644 
5513 
5.  375 
5-  231 

5.081 

4. 925 
4.762 

4-  593 
4.419 

4-  239 
4-  054 
3-  863 
3.  667 
3.466 

3.  261 
3-  050 
2.  837 
2.618 

2.  397 

2.  172 
1.944 

I-7I3 
1. 480 
1.244 

1.  008 

o.  768 

0.529 
o.  288 
—  o.  046 

+0. 195 

o.  437 
+0.  677 
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TABLES  OF  JUPITER. 

Supplementary  Table  for  obtaining  the  Orbit  Longitude. 
Table  LXVIII. 


Year. 


1600 
1620 
1640 
1660 
1680 
1700 
172c 
1740 
1760 
1780 
1800 
1820 
184*) 
i860 
1880 
1900 
1920 
1940 
i960 
1980 
2000 


96  23. 

96  35- 

96  47. 

96  59. 

97  12. 
97  24. 
97  36. 

97  48. 

98  1. 

98  13. 

98  25. 

98  37. 

98  49- 

99  2. 
99  H. 
99  26. 

99  38. 

99  5»- 

100  3. 

100  15. 

100  27. 


4+ 
7 
9 
1 

3 
5 
8 
o 
2 
5 
7 
9 
2 

4 
7 
9 
2 

4 


2.  2 

2-3 
2.  2 
2.  2 
2.  2 
2.  2 

23 
2.  2 
2.  2 

2-3 
2.  2 
2.  2 

2-3 
2.  2 

2-3 
2.  2 

2-3 
2.  2 

2.3 
2.  2 


Argument  =  Elliptic 
Longitude  —  Long,  of  the 
Ascending  Node. 


Correction  to  be  added  to  the 
Elliptic  Longitude. 


Value  for  1850. 


Secular  Vari- 
ation. 


0 

0 

0 

0 

// 

0 

00 

180 

270 

0.  00 

I 

89 

181 

269 

+  o-94— 

2 

88 

182 

268 

1.89 

3 

87 

183 

267 

2.82 

4 

86 

184 

266 

3-  76 

c 
j 

8? 

18s 

26s 

4.  6q 

6 

84 

186 

264 

5.  62 

7 

83 

187 

263 

6.  54 

8 

82 

188 

262 

7-45 

9 

81 

189 

261 

8.  35 

10 

80 

IQO 

260 

Q.  2d 

11 

79 

I9I 

259 

IO.  12 

12 

78 

192 

258 

IO.  99 

13 

77 

193 

257 

II.  85 

H 

76 

194 

256 

12.  69 

I  c 

/  3 

IQS 

2SS 

1 1.  SI 

16 

7"4 

196 

254 

1432 

17 

73 

"97 

253 

15.  II 

l8 

72 

198 

252 

15.  89 

19 

7i 

199 

251 

l6.  64 

20 

70 

200 

2  SO 

17.  37 

21 

60 

201 

240 

18  08 

22 

68 

202 

248 

18*77 

23 

67 

203 

247 

19,  44 

24 

66 

204 

246 

20.  08 

25 

65 

205 

245' 

20.  70 

26 

64 

206 

244 

21.30 

27 

63 

207 

243 

21.86 

28 

62 

208 

242 

22.  40 

29 

61 

209 

241 

22.  92 

30 

60 

210 

240 

23.40 

31 

59 

211 

239 

23.  86 

32 

58 

212 

238 

24.  29 

33 

57 

213 

237 

24.69 

34 

56 

214 

236 

25.06 

35 

55 

215 

235 

25.40 

36 

54 

216 

234 

25.  70 

37 

53 

217 

233 

25.98 

38 

52 

218 

232 

26.  22 

39 

5i 

219 

231 

26. 43 

40 

5o 

220 

230 

26.  61 

4i 

49 

221 

229 

26.  76 

42 

48 

222 

228 

26.  88 

43 

47 

223 

227 

26.  96 

44 

46 

224 

226 

27. 01 

45 

45 

225 

225 

-+-27. 02— 

The 

signs 

in  this  table  must  be 

94 
95 
93 
94 
93 

93 
92 
9i 
90 

89 

88 

87 
86 

84 
82 

81 
79 
78 
75 
73 

7i 

69 
67 
64 
62 

60 
56 
54 
52 
48 

46 

43 
40 

37 
34 

30 
28 

24 
21 
18 

15 
12 
8 

5 
1 


Argument  —  Elliptic 
Longitude  —  Long,  of  the 
Ascending  Node. 


// 

0 

0 

O 

0 

0.  00 

QO 
y 

180 

270 

360 

— 0. 01 4- 

91 

179 

271. 

359 

0. 02 

92 

178 

272 

358 

0.  02 

93 

177 

273 

357 

0. 03 

94 

176 

274 

356 

0. 04 

OS 

yj 

I7S 

27S 

ODD 

0. 05 

96 

174 

276 

354 

0.  06 

97 

173 

277 

353 

0. 06 

98 

172 

278 

352 

0. 07 

99 

171 

279 

35i 

0. 08 

100 

170 

280 

ISO 

0.  09 

101 

169 

28l 

349 

0. 09 

102 

r68 

282 

348 

0.  10 

103 

167 

283 

347 

0. 1 1 

104 

166 

284 

346 

0.  12 

1 05 

165 

285 

345 

0.  12 

106 

164 

286 

344 

0. 13 

107 

163 

287 

343 

0.  14 

108 

162 

288 

342 

0. 14 

109 

161 

289 

34i 

0.  is 

110 

160 

2QO 
'7" 

340 

0.  16 

1 1 1 

1  so 

2Q I 

y 

joy 

0.  16 

112 

158 

292 

338 

0.  17 

"3 

157 

293 

337 

0.  17 

114 

I56 

294 

336 

0. 18 

"5 

155 

295 

335 

0. 18 

116 

154 

296 

334 

0. 19 

117 

153 

297 

333 

0.  19 

118 

152 

298 

332 

0.  20 

119 

151 

299 

331 

0.  20 

120 

I50 

300 

330 

O.  21 

121 

149 

30I 

329 

O.  21 

122 

148 

302 

328 

O.  21 

123 

147 

303 

327 

O.  22 

124 

146 

304 

326 

0.  22 

125 

145 

305 

325 

O.  22 

126 

144 

306 

324 

O.  22 

127 

143 

307 

323 

O.  23 

128 

142 

308 

322 

O.  23 

129 

141 

309 

321 

O.  23 

130 

I40 

3IO 

320 

O.  23 

131 

139 

311 

319 

O.  23 

132 

138 

312 

3i8 

O.  23 

133 

137 

313 

317 

O.  23 

134 

136 

314 

316 

— O.  23  + 
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135 
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INTRODUCTION. 


DISCUSSION  OF  THE  OBSERVATIONS  OF  SATURN  WITH  RESULTING 
VALUES  FOR  THE  ELEMENTS  OF  THE  ORBIT  AND  THE  MASSES 
OF  JUPITER  AND  URANUS. 

The  material  employed  in  this  discussion  was  derived  from  the  published  work  of 
the  following  eleven  observatories;  the  intervals  of  time  covered  by  it,  together  with 
the  number  of  observations  in  right  ascension  and  declination,  are  added: 


R.  A. 

Dec. 

Greenwich 

1751-1888 

1915 

1953 

Palermo 

1791-1812 

58 

48 

Paris 

1801-1883 

I035 

IOI5 

Konigsberg 

1 8 14-1847 

I98 

185 

Cambridge 

1 829-1 847 

4IO 

307 

Capetown 

1 834-1 860 

78 

22 

Edinburg 

1 83 5- 1 844 

200 

137 

Berlin 

1838-1854 

94 

94 

Oxford 

1840-1876 

126 

124 

Washington 

1 845-1 884 

438 

350 

Brussels 

1855-1863 

33 

26 

Whole  number  of  observations, 

4585 

4261 

Only  those  observations  were  included  for  which  the  planet  culminated  between 
i6h  and  8h  of  local  time.  An  exception,  however,  was  made  in  the  case  of  the  Green- 
wich observations  in  the  time  of  Bradley,  when  all  were  included. 

The  right  ascensions  were  reduced  to  the  standard  of  Prof.  Newcomb's  Right 
Ascensions  of  the  Equatorial  Fundamental  Stars  (Washington  Observations,  1870,  Appen- 
dix III),  and  the  declinations  to  Prof.  Boss's  standard. 

In  order  to  the  combination  of  this  material  at  least  an  approximate  estimate  of 
the  relative  degrees  of  precision  of  the  several  portions  of  it  must  be  formed.  The 
following  determinations  of  probable  error  of  a  single  observation  of  Jupiter  were 
made  in  the  case  of  four  observatories  at  the  epochs  of  the  stated  intervals: 
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K.  A. 

Dec. 

1 750-1 761  Oct.  16 

s. 

±O.I04 

n 

dh  I-OO 

1 76 1  Oct.  26  1765 

±O.I59 

±140 

1 766-181 1 

±0.084 

±1.06 

1812-1825 

±0.101 

dbO.90 

1 826-1835 

±0.085 

±0-59 

1836- 

±0.076 

±0.92 

1878-1887 

±0.052 

±0.76 

Palermo. 

s.  " 

1792-1809  ±0.103  ±1.15 

Paris. 

s.  " 

1801-1827  ±0.095  ±1-17 

Konigsberg. 

s.  " 

1814-1825  ±0.104  ±0.95 

These  probable  errors  are  larger  than  those  which  correspond  to  a  fixed  star. 
They  show  that  one  observation  of  right  ascension  now  made  at  Green wich  is  worth 
as  much  as  four  made  in  the  time  of  Bradley.  The  advance  in  precision  of  the 
declinations  seems  not  to  have  been  as  great.  We  note  that  the  declinations  are 
considerably  more  precise  than  the  right  ascensions.  Although  these  determinations 
have  been  made  for  Jupiter,  it  may  be  assumed  that  the  probable  errors  for  Saturn 
bear  the  same  ratio  to  each  other. 

Provisional  tables  having  been  constructed  from  the  theory  in  Astronomical 
Papers,  Vol.  IV,  the  observations  of  the  interval  1 751-1829  were  compared  directly 
with  isolated  places  or  an  ephemeris  computed  from  these  tables.  For  the  interval 
1 830-1 888,  however,  it  has  been  preferred  to  compare  the  single  observations  with  the 
ephemeris  contained  in  the  Berliner  Jahrbuch  (1 830-1 833)  or  the  Nautical  Almanac 
(1 834-1 888),  and  thus  combine  the  material  into  normals,  three  being  formed  about 
each  opposition.  The  provisional  theory  was  then  compared  with  these  normals.  One 
equation  of  condition  has,  however,  been  considered  sufficient  for  each  opposition,  the 
absolute  term  of  which  is  taken  to  be  the  average  of  the  three  residuals. 

These  equations  involve  eight  unknown  quantities,  the  notation  of  which  is 
explained  as  follows  : 

xY    z=  the  correction  of  the  mean  longitude  for  1850.0, 
x2    =  the  correction  of  the  mean  motion  for  a  century, 
#3    zz  the  correction  of  the  eccentricity  expressed  in  seconds  of  arc, 
xA    —  the  correction  of  the  longitude  of  perihelion  multiplied  by  the  eccen- 
tricity, 
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xh    —  the  correction  of  the  inclination, 

Xg    =  the  correction  of  the  longitude  of  ascending  node  multiplied  b)^  the 
sine  of  the  inclination, 

1  +  —  ~7 —  the  factor  by  which  the  mass  of  Jupiter  l— — must  be  multiplied, 

1000  J  1        047.879  1  9 

oc  •  »  1 

1  +--/>    =  *he  factor  by  which  the  mass  of  Uranus—- — must  be  multiplied. 

The  equations  which  have  been  formed,  together  with  the  dates  to  which  they 
correspond,  are  given  below.  It  is  to  be  noted  that  the  absolute  terms  of  those  which 
come  from  the  right  ascensions  are  Joe  cos  and  the  absolute  terms  of  those  which 
come  from  the  declinations  are  4S.  For  brevity  the  sign  of  equality  and  the  zero 
which  constitutes  the  right  member  of  the  equation  are  omitted.  The  number  of 
observations  on  which  each  equation  depends,  together  with  the  weight  allowed  to  the 
latter  in  the  discussion,  will  be  given  with  the  statement  of  the  final  residuals. 

Equations  from  the  Right  Ascensions. 
X\.         x2.         x3.  xA.  x5.  ,r6.  xz.  x8.  " 


1 75 1  May 

28 

0.988 

—0.974  +0.658  +  1.91 2 

+0.128  +0.146 

—  2.182 

—  2.233  —2.57 

1752  Mar. 

10 

0.886 

0.867 

0.210 

1-815 

0.040 

0.062 

1-957 

2.285  — 2.22 

1752  June 

29 

0.989 

0.964 

0.262 

2.026 

0.106 

0.105 

2.167 

2.526  —O.89 

1752  Aug. 

18 

0.926 

0.901  +0.253 

1.900  +0.060  +0.1 14 

2.021 

2.363  -I.48 

1753  Apr. 

9 

0.926 

0.896 

—0.177 

1.9 1 2 

—0.001 

—0.003 

2.049 

2.519— 4.I3 

1 753  July 

3 

0.994 

o.959 

0  169 

2.060  +0.008  +0.026 

2.184 

2.69O  +O.24 

1 753  Aug. 

26 

0.930 

0.896 

0.148 

1.927  +0.012  +0.040 

2.036 

2.509  +  I.85 

1754  July 

27 

o.975 

0.931 

0-513 

1.969 

—  0.007 

—0.056 

2- 1 54 

2.6l  I  — O.4I 

1754  Oct. 

2 

0.900 

0.857 

o.534 

1.816 

—0.003 

0.041 

1.976 

2.406+O.88 

1755  July 

20 

0.998 

0.942 

0.996 

1.844  +0.01 1 

0.156 

2-235 

2.442+O.I9 

1756  Aug. 

4 

0-973 

0.930 

1-334 

1.6 1 7 

0.064 

0.226 

2.251 

2.O42  —O.68 

1756  Oct. 

8 

0.929 

0.866 

1.238 

1.518 

0.062 

0.193 

2.076 

i. 9 10  —  1.06 

1757  Aug. 

9 

0.997 

0.921 

1.627 

1.309 

0.140 

0.273 

2.285 

1.474 +  1.95 

1757-  Nov. 

5 

0.909 

0.838 

1-495 

1.190 

0.125 

0.218 

2.055 

1.196  +3.06 

1758  Sept. 

1 

i.000 

0.913 

1.846 

0.962 

0.227 

0.277 

2.321 

0.786  +0.22 

1758  Nov. 

6 

0.921 

0.839 

1.702 

0.756 

0.213 

0.240 

2.102 

—0.728+0.88 

1759  Aug. 

15 

I.OOI 

0.904 

1.982 

0.542 

0.310 

0.255 

2.396  +0.032  + 1.06 

1759  Nov. 

29 

0.91 1 

—0.820  • 

—  1.806  +0.514  +0.287 

—0.208 

—  2.1  14  +O.OO7  — 
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760  Sept. 

5 

a?,. 
1.024 

j"2. 
—0.914 

#3.            #4.  xs. 
—  2.062  +O.I  2  I  +O.379 

a-6. 
—  0.191 

—  2.503  +0.858+0.07 

760  Dec. 

17 

0.914 

0.814 

I.847  +0. 121 

0.346 

O.148 

2.174 

0.754-0.14 

761  Aug. 

15 

1.013 

0.895 

1 .971 

-0.332 

0.400 

0.108 

2.589 

1.660 +  1.68 

761  Oct. 

2 

1.050 

0.926 

2.05I 

0.31 1 

0.418 

O.IOO 

2.634 

1.675+2.64 

761  Dec. 

7 

0.972 

0.856 

I.909 

0.269 

0-393 

0.078 

2.387 

1-515+0-25 

762  Oct. 

l7 

1.082 

0.943 

I.942 

0-775 

0417 

—0.002 

2.808 

2-453— 3-40 

763  Nov. 

3 

1. 122 

0.967 

'•725 

1.244 

0.372  +0.087 

3.OIO 

3.160+0.13 

764  Dec. 

12 

l-l35 

0.965 

I.4OO 

1.609 

0.294 

0.155 

3.067 

3-54i—i-3i 

765  Nov. 

21 

1.208 

1.016 

0  993 

2.029 

0.189 

0.162 

3-372 

4.001  +0.75 

766  Dec. 

8 

I-239 

1.029 

—  O.483 

2.271 

0.088 

0.125 

3-520 

4.075  +0.67 

767  Dec. 

20 

1  254 

1.029  +0-083 

2.364  +0.014  +0.037 

3-635 

3.887+0.62 

769  Jan. 

3 

1.248 

I.OIO 

O.643 

2.287 

—0.009 

—0.075 

3.696 

3.410—0.23 

770  Jan. 

l9 

1.222 

0.977 

1. 144 

2.061  +0.023 

0.180 

3.701 

2.742  — 1.82 

771  Feb. 

2 

1. 182 

o.933 

1-549 

1.700 

0.099 

0.256 

3.676 

1.930 — 0.12 

772  Feb. 

H 

I-I37 

0.885 

1.836 

1.267 

0.196 

0.284 

3.626 

1.075-3.65 

773  Feb. 

27 

1.092 

0.839 

2.005 

0.804 

0.291 

0.265 

3.570+0.210+0.03 

774  Mar. 

14 

1.054 

0.799 

2.072 

-0.388 

0.369 

0.204 

3-5io 

-0.586  +  2.17 

775  Mar. 

30 

1.024 

0.765 

2.045  +0.123 

0413 

0.1 19 

3-446 

1.320—0.08 

776  Apr. 

5 

1.002 

0-739 

1-937 

0559 

o.349 

—0.023 

3-388 

1.972  — 0.99 

777  Apr. 

18 

0.988 

0.718 

1-757 

0.958 

0.391  +0057 

3-326 

2.507  —  1.71 

778  May 

2 

0.982 

0.704 

1.512 

i-3i9 

0.332 

0.123 

3-259 

2.91 1  —2.55 

779  May 

10 

0.981 

0.693 

1.204 

1.627 

0.252 

0.156 

3.200 

3.170+5.69 

780  May 

25 

0.685 

0.849 

1.868 

0.166 

0.157 

3-'44 

3.250  +0.09 

782  June  18 

O.992 

0.670  +0.041 

2.099  +0.026  +0.059 

3.070 

2.871  +1.90 

783  July  28 

O.982 

0.652 

—0.369 

2.050 

—0.003 

—0.014 

2.984 

2.394+2.71 

784  July 

13 

O.996 

0.652 

0.801 

1-955 

— 0.002 

0.1 20 

3.016 

1.834+6.09 

785  July 

24 

O.997 

0.642 

'•'74 

1-739  +0.036 

0.201 

2.982 

1. 167  +0.89 

786  Aug. 

6 

6.997 

—0.632 

—  '•495  +I-452  +0.104 

-0.258 

—  2.956 

—0.449  +4-45 
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1787  Aug. 

18 

1 .000  - 

Xt. 

—0.624. 

X3.              £4.  #5. 

—  1. 752+1  102  +0.188 

x$» 

—0.283- 

-2.950+0.204+6.38 

1788  Aug.  30 

1.007 

0.618 

1.936 

0703 

0.276 

0.269 

2.974 

0.954  +  1.54 

1789  Sept. 

1 1 

1 .02 1 

0.616 

2.045  +0.270 

o.353 

0.221 

3025 

i-565  +0.30 

[790  Sept. 

22 

1.042 

0.618 

2.069  ■ 

— 0.191 

0.405 

0.143 

3106 

2.102  +0.08 

1 79 1  Oct 

8 

1.072 

0.624 

2.007 

0.656 

0.423 

—0.048 

3-216 

2.540—0.28 

1792  Oct. 

24 

1. 108 

0.614 

1.848 

1.1 14 

0.398  +0.049 

3-342 

2.861  +0.48 

1793  Nov. 

7 

I.I  ^o 

O.646 

1.584 

i-553 

o.333 

0.125 

3.481 

3.066  +0.88 

1794  Nov. 

1. 10  J. 

0.6*8 

1.205 

1-945 

0.236 

0.160 

3.626 

3.128  +  1.17 

1795  Dec. 

1 

1.214. 

O.667 

0.649 

2.262 

0.108 

0.121 

3-778 

3.014—5.35 

1796  Dec. 

24 

I.24Q 

0.662 

—0.196 

2.381  +0.044  +0.086 

3-779 

2755—0.97 

1797  Dec. 

30 

1.2c; 

0.6^2 

+0.381 

2-365  • 

—0.006 

—0.024 

3-789 

2-357+0.74 

1799  Jan. 

13 

I.21C, 

0.-629 

0.920 

2.173  +0.002 

0.138 

3.722 

1.904—3.49 

1800  Jan. 

26 

I.IQO 

O.  ^QQ 

1-373 

1.850 

0.061 

0.230 

3.616 

1-313  4-2-55 

1 80 1  Feb. 

28 

1 . 1  CO 

0.^62 

1.697 

'•439 

0.151 

0.269 

3467 

0.815 -1.83 

1802  Feb. 

27 

I.  IO9 

O.^l  I 

1.938 

0.979 

0.252 

0.277 

3.400+0.352  +  1.23 

1803  Mar. 

19 

I.O68 

0.4.QQ 

2.050 

0.517 

o.339 

0.231 

3-3oi  • 

—0.019—3.32 

1804  M*u\ 

26 

I  .Ol  ^ 

0.4.74- 

2.068 

—0.064 

0.398 

0.157 

3.201 

0.309—2.23 

1805  Apr. 

6 

I  .OIO 

O  4.52 

1.998  +0.368 

0.393 

— 0.062 

3.068 

0.529  —  2.91 

1806  Apr. 

24 

O.QO  I 

0433 

1.845 

0.764 

0.408  +0.024 

2.924 

0.700  —  1.59 

1807  May 

1 

0.986 

0.421 

1.634 

1.1 29 

0.360 

0.098 

2.785 

0.874  +0.90 

1808  May 

12 

0.085 

0.410 

1-356 

1.440 

0.288 

0.147 

2.645 

1.072  — 2.1 1 

1809  May 

20 

0.401 

1.018 

•-705 

0.202 

0.161 

2.520 

1.318-1.78 

1 8 10  June 

5 

0.991 

0.392 

0.829 

1.888 

0.1 18 

0.141 

2.421 

1.6 1 3  —0.19 

1 8 1 1  June 

H 

o.995 

0.384  4-0.225 

2.007 

0.046 

0.085 

2.315 

1.961  — 2.22 

181 2  June 

29 

0.999 

0.375 

—0.198 

2.023  +0.003  +0.008 

2.229 

2-333—2.96 

181 3  July 

9 

0.999 

0.364 

0.563 

1.960 

—0.009 

—0.084 

2.152 

2.701  — 4.62 

1 814  July 

21 

0.999 

0.354 

I.OIO 

1.797  +0.016 

0.170 

2  089 

3.027—0.39 

1815  Aug. 

2 

0.998 

-0.343 

—  1-356  +  1.560+0.073 

—0.239 

—  2.034 

-3.293+0.73 
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1816  Aug. 

16 

O.998 

x%. 
— °-333 

X$»              X+»  X&, 

— 1.641  +1.255  +0.152 

—0.276 

X7. 
—  2.001 

—  3.472—3.85 

181 7  Aug. 

27 

1.002 

0.324 

1. 86 1 

0.908 

0.240 

0.280 

1.996 

3.546  — 1. 71 

1 818  Sept. 

6 

1.012 

0.317 

2.004 

0.505 

0323 

0.246 

2.027 

3.518-O.86 

1 819  Sept. 

20 

1.028 

0.311 

2.068  +0.086 

0.387 

0.179 

2.041 

3.371  —2.42 

1820  Oct. 

3 

*-053 

0.308 

2.047 

—o.357 

0.420 

— 0.089 

2.219 

3.124  —  2.69 

1 82 1  Oct. 

18 

1.086 

0.306 

1.932 

0.814 

0.413  +0.009 

2.412 

2.759—2.91 

1822  Nov. 

7 

1.123 

0.305 

1. 717 

i-254 

0365 

0.097 

2.612 

2.276  — 0.99 

1823  Nov. 

l3 

1.1 69 

0.305 

1.392 

1.68 1 

0.280 

0.150 

2.871 

I.669 +0.1 3 

1824  Nov. 

28 

1.209 

0.303 

0.965 

2.027 

0.176 

0.160 

3.092 

O.967  +O.24 

1825  Dec. 

1 1 

1.240 

0.298 

—0.460 

2.252 

0.076 

0.1 14 

3.292 

—O.190+0.82 

1827  Jan. 

!3 

1.242 

0.285  +0.100 

2.316  +0.012  +0.034 

3.412 +0.616  0.00 

1828  Feb. 

3 

1.227 

0.269 

0.648 

2.222 

—0.006 

—0.074 

3499 

1-375  —0.12 

1829  Feb. 

l7 

1. 201 

0.251 

1. 1 2  7 

1. 99 1  +0.030 

0.177 

3  559 

2.046  +0.41 

1830  Mar. 

5 

1. 1 60 

0.230 

i-530 

1.639 

0.108 

0.246 

3-574 

2.577—0.26 

1 83 1  Mar. 

4 

1. 128 

0.212 

1-835 

1.225 

0.207 

0.278 

3-6i7 

2-993  +0.83 

1832  Mar. 

22 

1.082 

0.192 

1.993 

0.773 

0.301 

0.251 

3-577 

3.178+0.23 

1833  Apr. 

12 

1.038 

0.174 

2.043 

—0.309 

0.372 

0.186 

3-520 

3.221  — 0.26 

1834  Apr. 

15 

1.017 

0.160 

2.031  +0.139 

0.415 

0.105 

3-5io 

3.163 +  1.61 

1835  May 

1 

0.994 

0.146 

1-919 

0563 

0.417 

— 0.012 

3-444 

2-933  +0.65 

1836  May 

1 1 

0.982 

0.134 

1. 741 

0.960 

0.385  +0.070 

3-383 

2.586  — 1. 13 

1837  May 

l7 

0.980 

0.124 

1.498 

I-3I5 

0.324 

0.131 

3-329 

2.122  — 0.29 

1838  May 

21 

0.981 

0.1 14 

1. 188 

1.625 

0.242 

0.160 

3.222 

1.549—0.29 

1 039  viine 

1 2 

0.982 

0.104 

0.836 

1.851 

0157 

0159 

3.098 

0.932  +0.46 

1840  June 

21 

0.987 

0.094 

0.400 

2.013 

0.078 

0.118 

2.990  +0.204  —0.16 

1 84 1  June 

23 

0.994 

0.085  +0008 

2.086 

•f-  0.0 1 8  +0.044 

2.903 

-0.499—0.31 

1842  July 

20 

0.992 

0.074 

-0.405 

2.043 

—0.006 

-0.034 

2-775 

1.1 16—0.59 

1843  Aug. 

9 

0.987 

0.063 

0.794 

1.9 10  +0.002 

0.1 20 

2.657 

1.621  —0.87 

1844  Aug. 

10 

0.993 

-0.054 

-1. 185 

+  1  703  +0.044 

-0.205 

-2.582 

—  2.003  —  1.43 
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1845  Aug. 

21 

0.994 

—0.043 

#3.               X\*  X$. 

—  1.502  +  1.414  +0.1 14 

#6" 
—  0.259 

X-t. 
—  2.5II 

a%.  " 
—  2.194—0.36 

1846  Sept. 

5 

0.996 

0.033 

1-753 

1.065 

0.199 

O.278 

2.460 

2. 191  — 0.13 

1847  Sept. 

15 

1.005 

0.023 

1.936 

0.665 

0.286 

0.262 

2  456 

1.987-0.35 

1848  Sept. 

23 

.  1.02 1 

0.013 

2.044  +0.230 

0.362 

0.2IO 

2.497 

1.606  —  0.74 

1849  Oct. 

16 

1.037 

—0.002 

2-055 

—0.215 

0.408 

O.I26 

2-557 

1.059  —0.66 

1850  Oct. 

14 

1.074  +0.008 

2.000 

0.684 

0.421 

-0.035 

2.701 

—0.334  —  1.02 

1 85 1  Nov. 

5 

1. 100 

0.020 

1.827 

1-139 

0.391  +0.061 

2.834  +0.471  —0.09 

1852  Nov. 

17 

1. 150 

0.033 

1.562 

i-57o 

0.322 

O.I33 

3.020 

1.384—0.32 

1853  Nov. 

9 

1. 197 

0.046 

1. 1 69 

1.967 

0.218 

O.I56 

3-225 

2.326  — 0.04 

1854  Nov. 

30 

1-233 

0.061 

0.695 

2.236 

0.1 15 

O.I37 

3-39i 

3.225  +0.62 

1856  Jan. 

3 

1-245 

0.075 

—0.163 

2-355  +0.035  +0.075 

3-471 

O  1 

3.803  +0.44 

1857  Jan. 

29 

1.232 

0.087  +0.391 

2.307 

—0.005 

—  0.024 

3-475 

4.240  +O.O6 

1858  Jan. 

30 

1.227 

0.099 

o.937 

2.136  +0.008 

O.I44 

3-5H 

4.561  +0.87 

1859  Feb. 

22 

1.1 04 

0.108 

1.369 

1.804 

0.070 

0.2  26 

3-4I9 

4.529+0.61 

i860  Mar. 

4 

1. 142 

0.1 16 

1.708 

1389 

0.163 

0.272 

3-347 

4.347+0.35 

f 

1 86 1  Mar. 

27 

I.O00 

0.122 

1.909 

0.930 

0.260 

0.262 

3-233 

•3.960—0.14 

1862  Apr. 

16 

1.040 

0.128 

2.003 

0.475 

0.341 

0.2I  2 

3-137 

3494—O.I5 

1863  Apr. 

15 

1.023 

0.136 

2  046 

—0.030 

0.400 

O.I42 

3.120 

3.034—0.42 

1864  Apr. 

28 

0.999 

0.143 

1-973  +0-393 

0.419 

—  O.O5I 

3-009 

2  487  +0.07 

1865  May 

6 

0.987 

0.152 

1.832 

0.803 

0.403  +0.036 

2.887 

1.940+0.34 

1866  May 

15 

0.982 

0.1 61 

1.6 1 9 

I-I39 

0-353 

O.IO8 

2-735 

1.388+0.26 

1867  May 

20 

0.985 

0.1 71 

1.340 

1.450 

0.278 

O.I5I 

2-574 

0.860—0.07 

1868  June 

1 3 

0 

0.980 

0.181 

1.003 

1.688 

0.194 

O.I66 

2.371 

+  O.450  —  O.OI 

1869  June 

23 

0.986 

0.192 

0.623 

1-839 

0.1 10 

O.I4O 

2.201 

—0.016  — 0.36 

1870  July 

1 

0.994 

0.204  +0.210 

1-973 

0.041 

O.081 

2.036 

0.321  +0.15 

1 87 1  July 

27 

0.986 

0.213 

—0.206 

1.968  +0.002  +0.007 

1.850 

0.5 1 3  +0-33 

1872  July 

22 

"0.999 

0.225 

0.636 

1.9 1 2 

—0.007 

—  O.O92 

1.728 

0.588  4-0.43 

1873  Aug. 

1 

0.999  +0-235 

— 1.027  +  1.742  +0.022 

—  O.I78 

-i-574 

—0.538  +0.29 
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X\.  #2.  2*3.  X4.  Xh.  X$.  477. 


1874  Aug. 

25 

0.991  +0.244 

—1-356  + 

I  499  +0.082 

—0.237 

-1.440 

—o.373  +0.41 

1875  Sept. 

7 

0.991 

0.255 

1.638 

1. 198 

0.157 

0.274 

1-339 

—0.018 

-057 

1876  Sept. 

10 

1. 000 

0.267 

1.854 

O.842 

0.251 

0.274 

1.299  +0.234+0.27 

1877  Oct 

1 

1.004 

0.279 

1.99 1 

0.452 

0.331 

0.231 

1. 271 

0.620 

-0.51 

1878  Oct. 

3 

1.028 

0.296 

2.057  +0.024 

0.393 

0.165 

1.323 

1.074 

—  1.08 

1879  Oct. 

22 

1.049 

0.313 

2.032  — 

O.39O 

0.420 

—0.072 

1.405 

1.546 

—  0.»5 

1880  Nov. 

6 

1.080 

o.333 

1-954 

O.839 

0.408  +0.025 

1.558 

2.007 

— o.so 

1 88 1  Nov. 

20 

1.1 19 

o.357 

1.689 

1.272 

0.355 

0.109 

1.770 

2.489 

-1.31 

1882  Nov. 

26 

1. 168 

0.384 

1.366 

I.683 

0  267 

0.157 

2.034 

2.983 

— 1.29 

1 003  -L/6C. 

4 

1. 212 

0.41 1 

0.929 

2.029 

0.161 

0.156 

2.301 

3.400 

-1.28 

1884  Dec. 

1.240 

0.434 

-0.432 

2.242 

0.065 

0.105 

2.529 

3-738 

—  '•51 

1886  Jan. 

1 

1. 251 

0.450+0.158 

2.302  +O.OO3  +O.OO9 

2.722 

3-949 

— 1.26 

1887  Jan. 

1.229 

0.456 

0.694 

2.187 

—0.005 

—0.094 

2.827 

3-965 

-i-32 

1888  Feb. 

3 

1.209  +0.460  + 1.196  — 

1.949+0.039 

— 0.202 

—  2.962  +3.952 

-1.03 

Equations  from  the  Declinations. 

0i. 

%3' 

x„. 

II 

1751  May  28 —0.175 +0.172 —0.1 19 —0.338 +0.723 +0.822 +0437 +0.522 —  1.08 

1752  Mar.  10  0.066  0.064  0.020  0.134  0.538  0.837  0.196  0.279  —  2.03 
1752  June  29    0.108    0.106    0.030    0.222    0.542    0.961     0.296  0.401^-1.98 

1752  Aug.  18 —0.1 15 +0.1 12    0.029—0.236    0.485    0.916    0307  0.412—0.83 

1753  Apr.  9+0.002—0.002—0.003+0.004  0.370  0.969  0.053  0.107  — 1.96 
1 753  July  3—0.024+0.023+0.004—0.050    0.349     1.053    0.1 16    0.184— 0.1 1 

1753  Aug.  26—0.037+0.036+0.009—0.077    0.302    0.996 +0.142 +0.21 1  — 1.27 

1754  July  27  +0.051  —0.048  —0.025  +0.103    0.126     1.079  —0.048  —0.032  —  1.86 

1 754  Oct.  2    0.036    0.034    0.017    0.074+0.082     1.004    0.018    0.003  +  1.88 

1755  July  20    0.141     0.134    0.131     0.267—0.077     1.098    0.247  0.256—2.69 

1756  Aug.  4  0.215  0.201  0.286  0.351  0.295  1.046  0.420  0.363—2.44 
1756  Oct.  8  +0.184  —0.1 72  —0.242  +0.304  —0.310  -|-  0.970  —0.449  —0.31 1  —2.04 
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1757  Aug. 

9  +0.286 

X2. 
— 0.264 

•Fq.  X+» 

—0465  +0.378 

X5.  a?n. 

—0.489  +0.952 

 O  CQ  1 

X8. 

1757  Nov. 

5 

0.232 

0«2  14 

0.377 

0.3 1 1 

0.489 

0.848 

O.466 

O  267  — O  l6 

1758  Sept. 

1 

0.340 

0.626 

0.331 

0.669 

0.814 

0211   0  60 

1758  Nov. 

6 

0.302 

0.556 

0.301 

0.647 

0.731 

0  616 

—  0.2  I  2  —  I  »3  I 

1759  Aug.  15 

0.389 

0.771 

0.213 

0.797 

0.655 

0.881 

_4_o  0*20  O  7n 

1759  Nov. 

29 

0.342 

0.678 

0.196 

0.764 

o.554 

O  7  AO 

nni  1  — U  0  on 

1760  Sept 

5 

0.421 

0  276 

0.849 

0.058 

0.921 

0.463 

O.986 

1760  Dec. 

0.371 

0.750  +0.052 

0.851 

0.365 

0  8  so 

1 761  Aug.  15 

0.421 

O  372 

0.819 

-0.135 

0.963 

0.260 

I  OA  7 

0  66 1  0  oa 

1 76 1  Oct. 

2 

0.437 

O  ^86 

0.856 

0.123 

1.004 

0.240 

1 .066 

0  665  0  oc 

1 76 1  Dec. 

7 

0.405 

0.796 

0.109 

0.943 

0.187 

O  07  I 

0  600  -4-o  08 

1762  Oct. 

17 

0.434 

o.379 

0.783 

0-305 

1.038  +0.006 

I  I  I  2 

0.930  —0.20 

1763  Nov. 

3 

0.406 

0.350 

0.633 

0.440 

1.025 

-0.239 

I.084 

1 .068  —  4.00 

1764  Dec. 

12 

0.360 

0.306 

0.447 

0.509 

0.925 

0.489 

O.992 

1.053-3.89 

1765  Nov. 

21 

0.275 

0.231 

0.231 

0.459 

0.832 

0.71 1 

0.797 

0.833  —  1.07 

1766  Dec. 

8 

0.170 

0.141 

—0.070 

0.3 1 1 

0.642 

0.908 

O.526 

0.482  —0.79 

1767  Dec. 

20  +0.044 

—0.036  +0.001 

—0.083 

0405 

1.046 

—  O.I79  +OO64—3.37 

1769  Jan. 

3 

—0.084  +0.068 

—0.044  +0.154 

—0.136 

1.1 1 1 

+  O.I92 

—0.295  + 1. 71 

1770  Jan. 

0.201 

0.161 

0.187 

0.339  +0.138 

1.098 

0.550 

0.510—0.56 

1771  Feb. 

2 

0.298 

0.235 

0.389 

0.430 

0.391 

1.014 

O.87O 

0.536  +0.88 

1772  Feb. 

0.369 

0.287 

o.593 

0.414 

0.606 

0.876 

1. 123 

0.388  —0.99 

1773  Feb. 

27 

0.41 1 

0.316 

0.753 

0.307 

0.774 

0.705 

I.299 

—0.106  — 1.83 

1774  Mar. 

14 

0.429 

0.325 

0.843  +0.143 

0.907 

0.500 

I.396  +0.226  —O.59 

1775  Mar. 

30 

0.427 

0.319 

0.854 

—0.046 

0.990 

0.285 

1 417 

0-554  + Li  1 

1776  Apr. 

5 

o.339 

0.250 

0.657 

0.185 

1.03 1 

—0.068 

II39 

0.687-3.47 

1777  Apr. 

18 

o.375 

0.272 

0.669 

0.358 

1.03 1  +0.1 51 

1. 26l 

0.983  +  1.35 

1778  May 

2 

0.329 

0.236 

0.510 

0.438 

0.990 

0.366 

I. IO3 

1.022  + 1.62 

1779  May 

10 

—0.271  +0.192 

—0.336 

-0.447  +0.91 1  +0.565  +0.904  +0.932  +0.13 
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Equations  from  the  Declinations — Continued. 

X],  X'i»  X+,  #5«  J?6« 


r-. 


1780  May 

25 

—0.207  +0.144  • 

—0.196 

— 0. 3  9 1  +  0. 790  +  0. 749  +  0.684  +0. 744  —  4. 7  2 

1782  June 

18 

—0.058  +0.039 

0.004 

—0.1 22 

0.449 

1-015 

0.219    0.237  +  1.79 

1783  July 

28  +0.013 

—  O.OOO 

0.004  +0.027 

0.223 

1.075  +0.008  +0.037—6.26 

1784  July 

0.108 

0.071 

0.087 

0.2 1 2  +0.022 

1 . 1 06 

—0.277  — 0.131  —3.20 

1785  July 

24 

0.180 

0.1 20 

0.2 19 

0.325 

—0.195 

1.077 

0.507    0.155  — 1.46 

1786  Aug. 

6 

0.257 

0.163 

0.384 

0.376 

0.402 

1. 001 

0.713  —0.060  —  5.12 

1787  Aug. 

18 

0.320 

0.199 

0.559 

0.356 

0.588 

0.884 

0.898+0.105  — 1.35 

1788"  Aug. 

30 

0.371 

0.228 

O.7I  2 

0.263 

0.749 

0.731 

1.057  0.386—0.80 

1789  Sept. 

1 1 

0410 

0.247 

0.821  +0.1 14 

0.879 

o.549 

1. 186    0.650  —  1.37 

1790  Sept. 

22 

0.434 

0.257 

0.863 

—0.074 

0.972 

o.344 

1.277    0.882  —3.80 

1791  Oct. 

8 

0.440 

0.256 

0.826 

0.263 

1.029  +0.1 16 

1-315  1-033—0.95 

1792  Oct. 

24 

0.425 

0.243 

0.712 

0.422 

1.038 

—0.127 

1.288  1.072—0.83 

1793  Nov. 

7 

0.3S5 

0.216 

0.535 

0.516 

o.995 

0-373 

1. 1 82  0.988—0.90 

1794  Nov. 

H 

0.313 

0.173 

0.321 

0.508 

0.897 

0.609 

0.977    o.77'  — 1-86 

1795  Dec. 

1 

0.181 

0098 

0.109 

0.327 

0-739 

0.829 

0.582  0.383—2.20 

1796  Dec. 

24  +0.108 

-0.057 

0.019 

—0.205 

0.509 

o.993  • 

-0.363+0.168  —  7.40 

1797  Dec. 

30 

—0.028  +0.014 

O.OIO  +0.052 

—0.257 

1.092  +0.043  —0.125—0.35 

1799  Jan. 

13 

0.153 

0.078 

0.1 14 

0.269  +0.018 

1.1 13 

0.418  0.309+0.70 

1800  Jan. 

26 

0.260 

0.130 

0.297 

0.402 

0.281 

1-059 

0.742     0.361  +0.73 

1 80 1  Feb. 

28 

0.331 

0.162 

0.486 

0.418 

0.525 

0.933 

0.956  0.310+0.07 

1802  Feb. 

27 

0.394 

0.189 

0.686 

0.352 

0.710 

0.780 

1. 1 70    0.1 96 +0.1 8 

1803  Mar. 

19 

0.422 

0.197 

0.807 

0.210 

0.859 

0.584 

1.270  —0.056  +  2.36 

1804  Mar. 

06 

0.430 

0 197 

0.858  +0.032 

0.960 

0.379 

1.304+0.075+3.39 

1805  Apr. 

6 

0.391 

0.175 

0.773 

—0.136 

1.018 

— 0.162 

1.169    0.160 +  1.63 

1806  Apr. 

24 

0.392 

0.1 71 

0.732 

0.296 

1.032 

+0.062 

1. 1 50  0.242+2.07 

1807  May 

1 

0.35  • 

0.150 

0.585 

o.397 

1.012 

0.276 

0.994  0.283+1.39 

1808  May 

12 

0.299 

0.125 

0.415 

0-434 

0.949 

0.485 

0.814  0.302+2.09 

1809  May 

20 

—0.235  +0.096 

—0.246 

—0.404  +0.847  +0.674  +0.619  +0.293  +0.35 
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X\.  #2.  #3-  #4-  #5-  #6«  #7*  #8*  " 


8io  June 

5 

—0.166  +0.066 

—0.142 

—0.315  +0.704  +0.841  +0.430  +0.252  —0.34 

8 i i  June 

H 

0.087 

0.034 

0.022 

O.I75 

0.532 

0.972 

0.230 

0.155  —0.27 

812  June 

29 

—0.008  +0.003 

0.000 

—0.016 

0.329 

1.062  +0.046  +0.003  +0.13 

813  July 

9  +0.076 

—0.028 

0.043  +0.148  +0.1 16 

1. 103 

-0.133 

—0.218  +0.02 

814  July 

21 

O.I55 

0-055 

0.156 

0.279 

—0.104 

1.095 

0.293 

0.479-1.47 

815  Aug. 

2 

0.230 

0.079 

0.3 1 1 

0.360 

0.316 

1.038 

0.438 

0.764  —  1. 18 

816  Aug. 

16 

0.294 

0.098 

0.472 

0.376 

0.514 

0.937 

0.561 

1.025  +0.32 

817  Aug. 

27 

0.351 

0.1 13 

0.650 

0.321 

0.685 

0.799 

0.671 

1.240  —  2.19 

818  Sept. 

6 

0-395 

0.124 

0.782 

0.202 

0.827 

0.630 

0.765 

1.368—2.68 

819  Sept. 

20 

0.424 

0.128 

0.854  +0.041 

0-937 

0.433 

0.819 

1.382  —  I.OI 

820  Oct. 

3 

0-437 

0.128 

0.852 

—0.142 

1.010  +0.214 

0.906 

1.287  —  1.40 

821  Oct 

18 

0.431 

0.122 

0.770 

0.318 

1.040 

— 0.022 

0.944 

1.080—  1.58 

822  Nov. 

7 

0.403 

0.109 

0.620 

0.446 

1.018 

0.270 

0.932 

0.801  — 1.67 

823  Nov. 

13 

o.345 

0.090 

0.416 

0-493 

0.947 

0.509 

0.846 

0.478  —  1.93 

824  Nov. 

28 

0.262 

0.066 

0.214 

0.439 

0.811 

0.737 

0.676 

—0.196  — 1.26 

825  Dec. 

1 1 

0.152 

0.037 

—0.047 

0.278 

0.617 

0.927 

0.425  +O.OIO—0.98 

827  Jan. 

13  +0.040 

—0.009  +0.003 

-0.075 

0.358 

1.054 

—0.1 29 +0.03 1  —0.75 

828  Feb. 

3 

—0.083  +0.018 

—0.042  +0.150 

—0.085 

1.101  +0.2 14 

—0.085  +  i-i  1 

829  Feb. 

17 

0.198 

0.041 

0.183 

0.330  +0.184 

I -075 

0.563 

0.334  +0.09 

830  Mar. 

5 

0.292 

0.058 

0.381 

0.415 

0.429 

0.980 

0.876 

0.652  +0.19 

83 1  Mar. 

4 

0.370 

0.070 

o.599 

0.405 

0.633 

0.850 

1.165 

0.983  +0.62 

832  Mar. 

22 

0.408 

0.073 

0.750 

0.297 

0.798 

0.665 

1-333 

1  220  + 1  24 

833  Apr. 

12 

0.422 

0.071 

0.830  +0.132 

0.914 

0.457 

1.419 

1.340 +  1.79 

834  Apr. 

15 

0.424 

0.067 

0.847 

—0.052 

0.994 

0.251 

1-455 

1.356  +  1.12 

835  May. 

1 

0.404 

0.059 

0.782 

0.222 

1.025 

—0.031 

1-394 

1.235+0.87 

836  May 

1 1 

0.371 

0.051 

0.660 

0.358 

1.020  +0.186 

1.274 

1.019  +  1.07 

837  May 

0.325 

0.041 

0.500 

0.432 

0.977 

0.395 

1.097 

0.745  +0.77 

838  May 

21 

— 0.265  +0.031 

-0.325 

—0-437  +0.895  +0.590  +0.873 

-0.456+0.73 
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Equations  from  the  Declinations — Continued 

X\.  x%. 


Xy 


X4. 


x$. 


x6. 


Xj. 


XB. 


1839  June 

12 

— 0  202  +0.021 

—0.174 

—0.380+0.765  +0.771  +0.641 

—0.22I  +O.O4 

1840  June 

21 

0.127 

0.012 

0.054 

0.259 

0.607 

0.918 

0.392 

—  O.O49  —0.04 

1 84 1  June 

23 

—0.043  +0.004 

0.002 

—0.089 

0.424 

1.027  +0.133  +0.008  —0.1  7 

1842  July 

20  +0.03 1 

— 0.002 

0.013  +0.065  +0.205 

1.087 

—0.077 

—  O.O37—O.38 

1843  Aug. 

9 

0.108 

0.007 

0.085 

0.2 10 

—0.018 

1.095 

0.279 

O.166  —O.08 

1844  Aug. 

10 

0.191 

0.010 

0.226 

0.328 

0.229 

1.065 

0.482 

O.363  —O.58 

1845  Aug. 

21 

0.262 

001 1 

0.394 

o.375 

0.432 

0.983 

0.647 

O.546  —O.34 

1846  Sept. 

5 

0.322 

0.01 1 

0.565 

0.348 

0.615 

0.858 

0.782 

O.666  — O.42 

1847  Sept. 

15 

o.374 

0.009 

0.719 

0.252 

0.770 

0.703 

0.902 

O.689  —O.4  7 

1848  Sept. 

23 

0.41 2 

0.005 

0.826  +0.099 

0.894 

0.519 

I.OOI 

O.592  —O.99 

1849  Oct. 

16 

0.431 

—0.001 

0.857 

—0.084 

o.979 

0.302 

1.060 

O.376  —  I.52 

1850  Oct. 

H 

0.438  +0.003 

0.818 

0.273 

1.032  +0.085 

I.IOI 

—  O.071  -I.35 

1 85 1  Nov. 

5 

0.420 

0.008 

0.697 

0.427 

1.029 

— 0.161 

1.076  +0.248  —0.95 

1852  Nov. 

17 

o.377 

O.OI  I 

0.516 

0.5 1 1 

0.982 

0.406 

0.995 

O.526  — O.62 

1853  Nov. 

9 

0.295 

O.OI  I 

0.294 

0.482 

0.884 

0.631 

0.800 

O.64I  —O.63 

1854  Nov. 

30 

0.199 

O.OIO 

0.1 1 7 

0.360 

0.715 

0.846 

0.552 

O.584  -O.97 

1856  Jan. 

3 

+0.092  +0.006 

0.017 

-0.174 

0.476 

1.007 

—0.260  +0.334  —0.28 

1857  Jan. 

29 

—0027 

—0.002 

0.008  +0.051 

—0.203 

1.086  +0.071 

—  O.046  +0.2I 

1858  Jan 

30 

0.159 

0.013 

0.120 

0278  +0.059 

1.106 

0.451 

O.559+O.5I 

1859  Feb. 

22 

0.258 

0.024 

0.296 

0.396 

0.323 

1.034 

0.738 

O.970+O.88 

i860  Mar. 

4 

0.340 

0.035 

0.505 

0.417 

0.548 

0.913 

0.987 

I.297  +O.IO 

1 86 1  Mar. 

27 

0.387 

0.043 

0.676 

0.336 

0.730 

0.736 

I.I39 

I.434 +O.9I 

1862  Apr. 

16 

0.41 1 

0.050 

0. 790 

0.193 

0.863 

0.536 

1.229 

I.426+O.9O 

1863  Apr. 

15 

0.425 

0.057 

0.850  +0.018 

0.963 

0.341 

1.286 

I.326+O.87 

1864  Apr. 

28 

0.413 

0.059 

0.817 

-0.157 

1  014 

—0.123 

1-234 

I.107  +  LI9 

1865  May 

6 

0.387 

0.059 

0.720 

0.310 

1.028  +0.093 

I.I  2  I 

O.845  +  I. OI 

1866  May 

15 

-0.346 

-0057 

-0.573 

—o.397  + 1.001  +0.307  +0.958 

-O.580+O.54 
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Equations  from  the  Declinations — Continued. 


#1. 

x%. 

#4. 

xs. 

x7. 

Xg.  " 

t867  TVfav 

20 

— 0.292 

—0.051  • 

—0.401 

—0.427  +0.936  +0.510  f  0.756 

1868  June 

13 

0.232 

O.043 

0.240 

0.399 

0.817 

0.699 

0.556 

0  T  no  — 1—  T  T  1 

I  860  .Tllllft 
1  \J  W  w  IAU.VV 

23 

0.1 61 

0.031 

0.104 

0.304 

0.673 

0.860 

0.354 

1870  .Tnlv 

1 

0.082 

0.017 

—0.019 

0.162 

0.499 

0.986 

O.162 

O.O35  +0-53 

T&7T    -Till  V 
10/1  ix.iv 

27 

—0.007 

—0.001  +0.002 

—0.013 

0.286 

1.060  +0.006 

O.O4O  +O.60 

t8»7'5  .Tnlv 

22  +0.083  +0.019 

—0.055  +0.159  +0.081 

1. 103 

— O.151 

O.081  +O.03 

t  ft  7  1    A  no* 

1 

0.164 

0.039 

0.167 

0.286 

-0.137 

1.089 

0.265 

O.IO3  +O.13 

T  ft  7/1     A  llfP 

25 

0.231 

0.057 

0.314 

0.351 

o.353 

1. 01 6 

0.343 

—O.084  —O.54 

t  ft  7  c  Rant 

7 

0.295 

0.076 

0.484 

0.360 

0527 

0.918 

O.405  +0.017  —  1.  IO 

10 

o-354 

0.094 

0.659 

0.303 

0.708 

0.771 

O.463 

O.125  —  I.03 

T^77  Opt 

1 

o.393 

0.109 

0.779 

0.182 

0.845 

0.590 

0.496 

O.3OI  —I.09 

1X78  Opt 

3 

0.425 

0.122 

0.852  +0.016 

O.950 

0.398 

O.541 

O.521  —  I.6l 

t87q  Opt 

22 

0-435 

0.130 

0.845 

—0.156 

1.013  +0.173 

O.572 

O.729-I.45 

t88o  Nnv 

6 

0.427 

0.132 

0.775 

0.326 

1.032 

—0.064 

O.600 

O.889  —  I.82 

1 88 1  Nov 

20 

0.396 

0.1 26 

0.601 

0.446 

1.002 

0307 

O.608 

O.979-O.85 

0  r>  "VT 

1882  Nov. 

26 

0-337 

O.I  I  I 

0.398 

0.482 

0.926 

O.545 

O.566 

O.955-O.75 

1883  Dec. 

4 

0.247 

0.084 

0.194 

0.412 

O.788 

O.765 

O.447 

0.781  — I.IO 

1884  Dec. 

0.137 

0.048 

0.051 

0.247 

0.584 

0.949 

O.258 

0.484—0.17 

1886  Jan. 

1 

+0.010 

+0.004 

O.OOI 

—0.019 

0.338 

1.069 

—0.001  +0.082  +0.36 

1887  Jaa 

—0.105 

—0.039 

0.058  +0.187 

-O.054 

1. 106  +0.258 

—0.3 1 1  +0.96 

1888  Feb. 

3 

—0.226 

—0.086 

—0.223  +0.366  +0.206 

—  1.080  +0.572 

—0.748  +0.87 

The  normal  equations  which  result  from  these  equations  of  condition  follow : 


X\.  X%.  X3.  £4.  Xs.  Xg.  JBj.  Xg. 

77.80  +  0.29  —    7.30  —    1.43  +  0.1 1  —  0.15  —196.19  +  88.23  —3426=0, 

+  0.29  +  5.91  —   2.19  —  3.44  +  O.OI  +  0.03  +   5.21  +  11.81  —  1.09=0, 

—  7.30  —  2.19  +160.45  +    0.91  +  0.08  +  0.01  —  30.23  +107.75  +26.50=0, 

—  1.43  —  3.44  +  0.91  +144.45+  0.05+  0.08+   9.07— 131.00+  0.18=0, 
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Xi.  X2.  X3.  XA.  X5.  X6.  X1.  #g.  " 

+    o.i  i  +  o.oi  +    0.08  +    0.05+40.16+  0.09—    0.46—  2.02+34.84=0, 

—  0.15  +  0.03  +    0.01  +    0.08  +  0.09  +37.29  +    0.58  —    0.21  —  8.82  HO, 

—  I96.I9  +  5.21  —  3O.23  +  9.O7—  O.46+  O.58+522.99—252.71  +74.80  =  0, 
+   88.23   +11. 8l    +IO7.75  —I3LOO—    2.02—   0.2I  —252.71  +392.54—  5.82=0. 

Their  solution  gives 

//  // 
A  =  +1.955  T5zz— O.881 

#2  =  +  O.I  IO  ^zz  +  O.238 

#3=+o.i90  ^7zz+o.479±o.i  16 

x^—  — 0.244  x%—  — 0.258^0.0384 

By  this  solution  the  sum  of  the  squares  of  the  absolute  terms  is  reduced  from 
[nn]  =  124.67  to  [/m.8]  =167.1 2.  From  which  it  results  that  the  probable  error  of  a 
normal  of  the  weight  unity  is  ±o".33.  The  corresponding  probable  errors  of  the 
corrections  of  the  masses  of  Jupiter  and  Uranus  are  given  above.  The  values  of  the 
masses  of  Jupiter  and  Uranus,  given  by  this  discussion,  are 

Mass  of  Jupitem  \  — , 

1047.378io.121 

Mass  of  Uranus  =  ——z-> 

23239  +  89 

As  the  values  of  these  masses  are  also  derivable  from  other  sources,  it  is  desirable 
to  have  the  corrections  expressed  in  terms  of  the  two  indeterrainates  x7  and  x%\  they 
are  as  follows  : 

xx  = + 0.4  2  8  +  2 . 5  5 1  x7  —  1 . 1 83  xB, 
.r2  =  +  o.i  15—  0.933  ^7—  171 8  xSl 
tf8=— 0.144+0-292  0754*81 

X*4=+  O.OO 7— 0.062  #7+0.859.r8, 

xb = — o.  8  69 + o.  004  x7 +0.054  xs, 
xQ= +0.240—0.005  .£7+0.001  xs. 
The  elements  on  which  the  provisional  tables  were  founded  are  the  following: 
Epoch  1850,  Jan.  0.0,  Greenwich  M.  T. 

L=  14  49  38.13, 

7T—  90  6  4I.5O, 
S=H2    20  49.O5, 

i—     2  29  40.19, 
('=0.05606038. 
/*  =  43996//.  20594. 
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The  constant  of  the  mean  obliquity  of  the  ecliptic  for  1850  used  in  the  discus- 
sion was  adopted  from  Leverrier,  and  is  230  27'  3 1". 83.  If  we  suppose  this  ought 
to  receive  the  correction  S  £,  the  inclination  and  the  longitude  of  the  ascending  node 
of  Saturn  will  receive  proportionate  corrections.    The  corrected  elements  then  become 

o      /  // 

h=  14  49  38.558  +  2.551  :r7—  1.183^, 

7t—    90      64I.62— 1. 1  I     #7+15.32  TB, 

&rzii2  2054.56— 0.1 1   #7+  0.02   #8+21.23  S  e, 
i=     2  29  39.321 +0.004^7+0.054  #8+o.38o  S  £, 

6  =  0.05605968+  142  #7  —  366  #8, 

n = 43 996" .  20 709 — 0.0093 3  #7 — 0.0 1 7 1 8  #8. 

In  the  case  of  e  the  coefficients  of  the  indeterminates  are  in  units  of  the  eighth  decimal. 

In  order  to  see  what  the  material  we  have  used  was  capable  of  giving,  the  masses 
of  Jupiter  and  Uranus  were  derived  from  the  equations  of  condition  belonging  to  the 
last  century;  the  results  were 

Mass  of  Jupiter zz  — 1  '       Mass  of  Uranus  =~ 


1046.1 1 7+0.919         ~  20927  +  943 

The  values  of  Bouvard — 1 —  and  which  were  obtained  from  the  obser- 

1070.5        1 79 1 8 

vations  down  to  18 14  inclusive,  can  then  only  have  resulted  from  the  too  rude  reduc- 
tion and  the  too  imperfect  theory. 

The  residuals  left  by  the  above  solution  in  the  case  of  each  normal,  together  with 
the  number  of  observations  the  latter  is  founded  upon  and  the  weight  it  has  received 
in  the  discussion,  are  as  follows: 


Date. 

Obs.- 

-Cal. 

No.  of  obs. 

Weight. 

J  a  cos  S. 

J  8 

II 

a 

0 

a 

d 

1 75 1  May 

28 

+  1.62 

+  1-25 

8 

8 

O.I 

O.I 

1752  Mar. 

IO 

+  I-34 

+  ••94 

3 

3 

0.05 

0.05 

1752  June 

29 

—0.05 

+  1.91 

5 

5 

0.05 

0.05 

1752  Aug. 

18 

-fo.54 

+0.74 

2 

2 

0.03 

0.03 

1753  Apr. 

9 

+  3-24 

+  1.64 

2 

2 

0.03 

0.03 

1753  July 

3 

—  1. 19 

—0.25 

6 

6 

O.I 

O.I 

•  753  Aug. 

26 

—  2.74 

+6.92 

3 

2 
» 

0.04 

0.03 

1754  July 

27 

—0.48 

+  1.23 

4 

4 

0.05 

0.05 

1754  Oct. 

2 

—  1.68 

—  2.52 

3 

3 

0.04 

0.04 

1755  July 

20 

-093 

4-1-83 

3 

3 

0.04 

0.04 

A  P — VOL  7, 

PT  2  2 
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Date. 

756  Aug.  4 

756  Oct.  8 

757  Aug.  9 

757  Nov.  5 

758  Sept.  1 

758  Nov.  6 

759  Aug.  15 

759  Nov.  29 

760  Sept.  5 

760  Dec.  17 

761  Aug.  15 
761  Oct.  2 

761  Dec.  7 

762  Oct.  17 

763  Nov.  3 

764  Dec.  12 

765  Nov.  21 

766  Dec.  8 

767  Dec.  20 

769  Jan.  3 

770  Jan.  19 

771  Feb.  2 

772  Feb.  14 
773*  Feb.  27 

774  Mar.  14 

775  Mai-.  30 

776  Apr.  5 

777  Apr.  18 

778  May  2 


Obs.- 
J  a  cos  S 

+0.1 1 

+o.54 

—  2.30 

-3-37 

-0.34 
— 1.04 
—0.96 
+  1.07 
+0.22 
+0.38 
— 1.26 

—  2.22 
+0.10 

+  3-89 
+  0.32 

+  1.64 

-0.57 
—0.68 

-0.83 
—0.14 
+  I-34 
—0.39 
+  311 
-0.57 

—  2.71 

•-0.51 
+0.30 
+  1.04 
+  1.82 


-Cal. 
J  S 

II 

+  L36 

+  I-05 
+  O.I8 

—  O.8O 

—  0.7I 
+  0.04 
-0.57 

— 1.02 
+0.1 1 

-1-25 
— 1.29 

-i-35 
— 1.06 
+  2.82 
+  2.85 
+0.16 
+0.08 
+  2.90 

—  1.89 
+0.68 
—0.46 

+  1.65 
+  2.66 

+  i-55 
—0.09 
+4.42 

-043 
—0.82 


No.  of  obs. 
a  6 


Weight. 
a  8 


2 
3 

H 

9 

5 
6 

7 
4 
5 
7 

10 
1 2 

i/ 
13 
24 

5 

5 
1 

3 

3 
2 

1 

3 
2 

1 

1 

1 

2 

1 


2 

3 

13 

9 

5 
6 

7 
4 
5 
4 

9 
10 

15 
1 1 

23 

4 

5 
1 

3 

3 
2 

1 

3 
2 
1 
1 
1 
2 
1 


O.03 
0.04 
0.2 

0.15 

0.06 

0.1 

0.1 

0.06 

0.06 

O.I 

0.15 
0.15 

0.2 

O.I 

0.2 

0.06 

0.06 

0.02 

0.04 

0.04 

0.03 

0.02 
0.04 

0.03 

0.02 
0.02 
0.02 
0.03 
0.02 


0.03 
0.04 
0.2 

0.15 

0.06 

O.I 
O.I 

0.06 
0.06 

0.05 
0.15 
0.15 

0.2 

O.I 

0.2 

0.06 

0.06 

0.02 

0.04 

0.04 

0.03 

0.02 
0.04 

0.03 

0.02 
0.02 
0.02 
0.03 
0.02 
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Date. 

Obs.— 

-Cal. 

No. 

01  obs. 

Weight. 

J  a  cos  d 

J  d 

II 

a 

8 

a 

779  May 

10 

—6.47 

+0.48 

1 

1 

0.02 

0.02 

780  May 

25 

—0.88 

+  5-H 

2 

2 

0.03 

O.O3 

782  June 

18 

—2.52 

— 1.90 

1 

0.02 

0.02 

783  July 

28 

—  3-l9 

+  5-9° 

1 

0.02 

0.02 

784  July 

l3 

-6.36 

.  +  2-63 

1 

0.02 

0.02 

785  July 

24 

— 0-95 

+0.72 

2 

0.03 

0.02 

786  Aug. 

6 

—4.29 

+4-25 

1 

0.02 

0.02 

787  Aug. 

18 

— 6.01 

+o-39 

1 

0.02 

0.02 

788  Aug. 

3° 

—0.98 

— 0.2 1 

4 

4 

0.05 

O.O5 

789  Sept. 

1 1 

+°-39 

+o-34 

• 

5 

5 

0.06 

O.O6 

790  Sept. 

22 

+0.69 

+  2.77 

3 

3 

0.04 

O.O4 

791  Oct. 

8 

4- 1.02 

—0.09 

7 

8 

O.I 

O.I 

792  Oct. 

24 

+0.13 

—0,18 

1 2 

1 2 

0.15 

0.15 

793  Nov. 

7 

—0.45 

—0.06 

2 

2 

0.03 

0.03 

704  Nov. 

14 

—0.98 

+ 1. 00 

6 

5 

0.06 

0.06 

7o  s  Dec 

1 

-1-  1  .so 

2 

2 

0.03 

0.03 

/yo  J-^ec. 

24 

+°-57 

+  6-93 

I 

1 

0.02 

0.02 

797  Dec. 

30 

—  I.36 

+0.18 

3 

2 

0.04 

0.03 

799  Jan. 

13 

+  2-75 

—0.54 

1 

1 

0.02 

0.02 

800  Jan. 

26 

-3-35 

—0.24 

3 

3 

0.04 

0.04 

801  Feb. 

28 

+  1.04 

+0.67 

7 

7 

0. 1 

O.I  ' 

802  Feb. 

27 

-1.94 

+0.76 

h 

H 

0. 1  ^ 

0.2 

803  Mar. 

19 

+  2.71 

— 1.29 

13 

7 

0. 1  ^ 

O.I 

804  Mar. 

26 

+  1.69 

—  2.27 

20 

18  • 

U.  £ 

805  Apr. 

6 

+  2.38 

—0.56 

21 

21 

0.2 

0.2 

806  Apr. 

24 

+  1.12 

— 1.06 

1 2 

ip 

O.I5 

0.15 

807  May 

1 

—  1.44 

-0.47 

15 

15 

0.2 

0.2 

808  May 

12 

+  I-52 

—  1.32 

19 

19 

0.2 

0.2 

809  May 

20 

+- 1. 10 

+0.25 

*9 

17 

0.2 

0.2 
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Date. 

\J  Do. — 

^  or  cos  S 

vvHI. 

11 

No.  of  obs. 
a  S 

Weight 
a  S 

810 

June 

5 

-0.58 

+0.71 

15 

15 

0.2 

0.2 

[811 

June 

H 

+  I-37 

+o-39 

23 

23 

0.25 

0.25 

812 

June 

29 

+  2.04 

—0.25 

20 

-  O 

18 

0.25 

0.2 

1813 

July 

9 

+  3.62 

—0.44 

0 
0 

0 

O.I 

O.I 

814 

T  1 

July 

21 

— 0.60 

+0.78 

24 

25 

o-3 

o-3 

[815 

Aug. 

2 

— 1.76 

+0.22 

10 

7 

0.2 

O.I 

[816 

Aug. 

16 

+  2.82 

—  1.48 

18 

10 

0.25 

0.15 

[817 

Aug. 

27 

+0.70 

+0.80 

1 2 

10 

0.15 

0.15 

[818 

Sept. 

6 

— 0.14 

+  1-13 

14 . 

0 
a 

0.2 

0.15 

[819 

oept. 

20 

+  I-36  " 

—0.62 

0.2 

0.2 

[820 

(Jet. 

3 

+  1.67 

—0.25 

l3 

0.2 

0.2 

[821 

Oct. 

18  ' 

+  1.82 

—0.03 

1 2 

1 2 

0.2 

0.2 

[822 

XT 

Nov. 

7 

— 0.16 

+0.22 

27 

30 

0.4 

0.5 

[823 

XT 

Nov. 

13 

-i-34 

+0.69 

1 2 

13 

0.2 

0.2 

[824 

Nov. 

28 

-1.50 

+0.34 

8 

9 

0.15 

0.15 

[825 

Dec. 

1 1 

—  2.09 

+0.41 

8 

8 

0.15 

0.15 

[827 

Jan. 

— 1.17 

+O.S7 

10 

7 

0.2 

0.15 

[828 

Feb. 

1 
0 

—  O.86 

9 

8 

0.2 

0.2 

[829 

Feb. 

l7 

—  I .  I  2 

+  O.4O 

23 

15 

0.5 

0.4 

83O 

Mar. 

5 

—  0. 1 4 

+  O.47 

46 

20  . 

0.6 

°-5 

i83I 

Mar. 

4 

— °-93 

+o.i  7 

63 

39 

0.7 

0.6 

1832 

Mar. 

2  2 

— 0.06 

—  O.30 

95 

55 

, 

1 

833 

Apr. 

1 2 

1   A  A  r 
+  O.O5 

—  O.90 

64 

66 

1834 

Apr. 

*5 

  I .  IO 

— °-33 

121 

78 

i835 

May 

1 

—  O.O6 

—0.13 

72 

62 

1836 

May 

1 1 

+  I.O8 

-0.37 

102 

92 

'837 

May 

+  0-77 

— 0.16 

95 

99 

[838 

May 

21 

+  0.62 

— 0.16 

119 

104 

1839 

June 

12 

—  0.28 

+0.37 

114 

104 
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Date. 

Obs.- 

>Y  (V  r»os  ($ 
// 

-Cal. 

II 

No.  of  obs. 
a  d 

1840  June 

2 1 

+0.14 

+0.33 

98 

84 

1 84 1  J une 

23 

+0.14 

f-o  20 

60 

58 

1842  July 

20 

+0.25 

+  0.25 

134 

130 

1843  Aug. 

9 

+0.44 

 0.27 

IOI 

96 

1 844  Aug. 

10 

+0.92 

+  O.OI 

78 

76 

1845  Aug. 

2 1 

— 0  14 

—  O.4O 

IOI 

83 

1040  oept 

5 

—0.38 

— o-57 

84 

81 

1847  oept. 

l5 

— 0.09 

 O.O4 

108 

1545  oept. 

23 

4-Q-33 

 0.20 

72. 

65 

1549  Uct. 

_.  r 
IO 

+  0.32 

+°-33 

33 

29 

1 050  VJCt. 

+  0.74 

-f-O.  I  0 

52 

5i 

I  05  I  INOV. 

5 

 0.2  I 

—  O.  IO 

27 

24 

1852  Nov. 

l7 

+  0.05 

—  O.27 

38 

4i 

_  Q  -  ^     XT . ,  _ 

9 

 0.20 

 O.OO 

38 

39 

T    O    —     J           XT  „  v  -  , 

1 054  iNov. 

30 

— o-93 

+°-53 

36 

48 

0  _  zr  T 

1856  Jan. 

3 

—0.80 

+0.13 

38 

34 

1857  Jan. 

29 

—037 

—0.05 

56 

51 

• 

1858  Jan. 

30 

—  1. 10 

— 0.10 

63 

71 

1859  Feb. 

2  2 

—0.72 

—0.23 

/ 

70 

i860  Mar. 

4 

—0.34 

+0.72 

74 

58 

1 86 1  Mar. 

27 

+0.25 

+0.04 

5° 

59 

1862  Apr. 

16 

+o-35 

+0.09 

77 

74 

1863  Apr. 

'5 

+0.64 

+0.18 

105 

108 

1864  Apr. 

28. 

+0.13 

— 0.16 

68 

66 

1865  May 

6 

—0.24 

4-0.03 

'  67 

62 

1866  Mav 

15 

—0.32 

4-0.45 

75 

77 

1867  May 

20 

—0.14 

4-0.16 

64 

62 

1868  June 

13 

—0.34 

—0.40 

70 

63 

1869  June 

23 

—0.14 

4-0-59 

63 

55 

Weight. 
a  S 
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1870  July 

1 

-0.77 

—0.20 

96 

90 

1 

1 

1 87 1  July 

27 

— 1.02 

—0.48 

42 

4i 

1 

1 

1872  July 

22 

—  1. 14 

— 0  16 

60 

59 

1 

1 

1873  Aug. 

1 

—0.97 

—0.50 

73 

79 

1 

1 

1874  Aug. 

25 

—  1 .01 

—0.05 

74 

73 

1 

1875  Sept. 

7 

+0.06 

+0.32 

86 

9i 

1 

1 

1876  Sept, 

10 

—0.68 

+0.1 1 

72 

75 

1 

1 

1877  Oct. 

1 

+0  13 

+0.08 

57 

58 

1 

1 

1878  Oct. 

3 

4-072 

+0.53 

57 

53 

1 

1 

1879  Oct. 

22 

+0.52 

+0.3/  . 

72 

73 

1 

1 

1880  Nov. 

6 

+0  15 

4-0.81 

66 

65 

1 

1 

1 88 1  Nov. 

20 

+0.87 

—0.04 

72 

72 

1 

1 

1882  Nov. 

26 

+0.76 

+0.03 

35 

36 

0.8 

08 

1883  Dec, 

4 

+0.63 

+0.60 

44 

37 

0.8 

1 

08 

1884  Dec, 

19 

-I-0.79 

—0.02 

30 

26 

08 

0.8 

1886  Jan. 

1 

+0.51 

—0.23 

17 

17 

0.5 

o-5 

1887  Jan. 

+0.60 

-0.51 

23 

23 

0.5 

o-5 

1888  Feb. 

0 

+0.44 

— 0.1 2 

12 

1 2 

0.5 

0.5 

From  the  consideration  of  the  declinations  of  both  Jupiter  and  Satuni  it  has  been 
concluded  that  Professor  Boss's  system  of  declinations,  in  the  region  neighboring  the 
equator,  needs,  in  the  average,  a  correction  which,  for  different  epochs,  is  given  by  the 
formula 

— o".oi  +o//.oo45  (t—  1850). 

Accordingly  the  residuals  m  declination,  just  given,  have  been  thus  corrected. 

It  will  be  noticed  that  the  declinations  are  much  better  represented  by  the  theory 
than  the  rig-lit  ascensions,  as  the  sum  of  the  squares  of  the  residuals  is  about  20  for 
the  former  against  47  for  the  latter.  The  residuals  of  the  right  ascension  frequently 
show  a  systematic  character,  especially  in  the  latter  half  of  the  period.  However,  all 
the  efforts  I  have  made  to  detect  periodicity  in  them  have  led  to  no  result.  They  may 
be  attributed  to  one  of  three  causes.  Either  some  error  has  been  committed  in  the 
theory,  or  some  force  acts  on  Saturn  of  which  we  know  nothing,  or  the  observations 
are  affected  with  systematic  errors  which  their  combination  ha*s  not  completely  elimi- 
nated.   The  last  seems  to  have  the  greatest  degree  of  probability  in  its  favor. 
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The  mass  of  Jupiter  given  by  the  foregoing  discussion  is  in  fair  agreement  with 
the  values  which  have  been  obtained  from  other  sources,  but  the  mass  obtained  for 
Uranus  is  to  a  considerable  degree  smaller  than  the  values  given  by  observations  of 
the  satellites.  It  seems  to  me  possible  that  its  determination  from  the  observations  of 
Saturn  is  unfavorably  influenced  by  the  presence  of  systematic  errors  in  the  latter. 

CONSTRUCTION  OF  THE  TABLES. 

These  tables  of  Saturn  are  founded  on  the  following  elements  for  the  planet  derived 
by  substituting  in  the  expressions  given  on  page  161  the  values  of  r7and^8  correspond- 
ing to  the  mass  of  Uranus  and  Neptune  given  below,  and  putting  Se= — o".i5. 

Epoch  1850,  Jan.  o.  o,  Greenwich  mean  time. 

o        /  // 

L=  14  49  39.95 
7t-  90      6  39.53 

£=112     20  51.38 
i—     2     29  39.26 
6=0.05606075 
WZZ43996". 20414 
log.  azzo.9794957103 
The  values  assumed  for  the  principal  disturbing  masses  are: 

Jupiterzz  1 — Uranus  zz  —L-- ,  *      Neptunezz-  1  . 
v         1047.355  22869  19700 

The  values  of  the  constituents  of  the  arguments  occurring  in  the  formulae  are: 

g  =148  1  58.33+  109256.63954/ 
(j  =284  43    0.42+  43996.20414* 

g"  =220  10  10.35+  15425752/ 
</"  =  29i  48    8.61+  7864.935' 
9—b    =22g    8  +2062645/ 
0—  b    =  84  59  +1251981/ 

fh  ff  i  9"  1  if'" >  denoting  severally  the  mean  anomalies  of  Jupiter,  Saturn,  Uranus, 
and  Neptune,  and  $,  0,  and  b  the  mean  longitudes  of  Venus,  the  Earth,  and  Saturn. 

It  will  be  gathered  from  the  value  of  n,  just  given,  that  the  mean  motion  of  Saturn 
in  one  day  is  1 20". 455042 14,  and  the  period  is  10759.2009 18  days.  It  is  preferable 
to  express  the  fundamental  argument  z  in  mean  solar  days  rather  than  to  use  nz  in  arc, 
and  to  use  as  the  unit  of  time  the  revolution  of  Saturn  in  the  parts  of  the  coefficients 
which  are  factored  by  the  time  or  its  various  powers.  Time  thus  counted  from  1850.0 
we  will  denote  by  m.    Thus,  it  is  evident  that  to  obtain  S  z  in  this  form,  the  coefficients 
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in  the  expressions  for  n  6  z  ought  to  be  multiplied  by  a  factor  whose  logarithm  is  7.9 1 9 1 7  50 
if  they  do  not  involve  T,  but  by  a  factor  whose  logarithm  is  7.3883648  if  they  multiply 
T,  and  by  a  factor  whose  logarithm  is  6.8575545  if  they  multiply  T2,  and  by  a  factor 
whose  logarithm  is  6.3267443  if  they  multiply  T3. 

The  heliocentric  longitude  of  Saturn  referred  to  the  mean  equinox  and  ecliptic  of 
date  is 

=/+R+5o".258i4i<, 

where. /"and  R  denote  severally  the  true  anomaly  and  the  reduction  to  the  ecliptic  com- 
puted as  though  the  elements  of  the  orbit  given  above  were  absolutely  constant,  but 
in  which  the  actual  time  receives  an  augmentation  Sz  having  the  following  expression. 
The  coefficients  independent  of  m  have  five  places  of  decimals  of  a  mean  solar  day; 
those  multiplying  w,  w2,  and  mz  severally  six,  seven,  and  eight.  (See  Astronomical 
Papers,  Vol.  iv,  p.  568.) 

In  the  expressions  for  the  coordinates  which  follow,  the  inequalities  of  the  funda- 
mental argument  and  of  the  latitude  are  given  the  form 

*o  »in  (X  +  Ku)  +kx  m  sin  ( x  +  K,)  +  k2  m2  sin  (x  +  K2)  +    m3  sin  (x  +  K3), 
and  that  of  the  common  log.  ^r=i-\-v^  the  form 

*o       ( X  +  K0)  +*i  m  cos  (x  +  K,)  +  k2  m2  cos  (x  +  Ka)  +  X -3  mn  cos  ( x  +  K3). 
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The  following  expression  for  the  common  logarithm  of  —  is  obtained  by  multiplying  the  terms  involving  T,  TJ,  and  T3  by 

T 

factors  whose  logarithms  are  9.  4691898,  8.  9383796,  and  8.  4075693.    It  is  in  units  of  the  seventh  decimal. 
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The  expression  for  the  periodic  inequalities  of  the  latitude  of  Saturn  given  in 
Astronomical  Papers,  Vol.  IV,  pp.  574,  575,  needs  modification  on  the  following  account. 
In  tabulating  the  value  of  fi\  we  are  led  to  employ 
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l6<; 

C  —2 

0.  003 

xw 

5-3 

0.  021 

1-4 
5  4 

0  00c 

1A\ 

J4' 

O — 2 

O.  OOI 

232 

0—3 

O.  OI 2 

32 

0—4 

0.  003 

333 

ft  —  C 

09 

7-3 

O.  OOI 

0 

7-4 

O.  OOI 

288 

7-5 

O.OOI 

45 

0. 002 

137 

1  0 

0.005 

146 

1  —  1 

O.  OOI 

4 

1—2 

0.  002 

•  120 

2  0 

0. 003 

276 

2—1 

0.018 

98  27 

2—2 

O.  OOI 

ill 

3-2 

0. 004 

232 

The  latitude  referred  to  the  ecliptic  of  date  being-  denoted  by  fi{l'  +  S/3',  the  for- 
mula for  getting  /?</  is 

sin  fljzzmi  i0'  sin  (/'  —  &</) 

+  [24//.2666    sin(/'  +  770    3'  36".o)  +  o".oi  1 5    sin  (3/'+  320  33')>* 

+  [  o//.o3752  sin  Cr+1710  58'.o       )  +  o".oooo3  sin  (3/'+i26° 

+    o//.cxxx>36  yy/3  sin  (//  +  253°  44'). 

The  reduction  to  the  ecliptic  is 

R=  +  97"-755       (2^  +  315°  i8,.2)+o//.o23  sin  (4//  +  27i°). 

The  larger  and  more  important  terms  of  these  expressions  are  tabulated  in  tables 
to  single  entry;  the  mass  of  remaining  small  terms  in  tables  to  double  entry  where 
the  horizontal  argument  denotes  the  position  of  Saturn  in  its  orbit,  and  the  vertical 
argument  the  position  of  the  disturbing  planet  when  Saturn  last  passed  a  determinate 
point  in  its  orbit.  The  latter  argument  then  remains  constant  during  a  revolution  of 
Saturn. 
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In  this  connection  it  is  important  to  reduce  as  much  as  possible  the  magnitude  of 
the  terms  multiplied  by  the  several  powers  of  w.  This  is  effected  by  equating*  the 
rates  of  motion  of  the  arguments  employed  in  the  tables  to  single  entry.  If  we  have 
the  terms 

A  sin  (x  +  a)  +  lit  sin  (%  +  /?)  +  (J^  sin  (x  +  y), 

they  can*  be  transformed  into 

A  sin  (x  +  ,t+a)  +  }Yt  sin  (X  +  +C'/2  sin  (x  +  Ht+yf), 

where  u  is  arbitrary.  But  if  B  is  to  be  a  minimum,  IV.  /?',  C,  and  are  determined 
by  the  equations 

h  —  —  _  sin  {a — p). 

A 

B'  cos  {13'—  a)=     B  cos  (a  —  /?), 
B'  sin  (/?'—  a)=  o, 

C  cos  (y'—a)  =     C  COS  (k— +  i  A  *2, 

C  sin  (/—  C  sin  (r  — B  n  cos  (*  —  /?). 

It  will  be  perceived  that  if  «  differs  from  /?  by  nearly  900  or  270°,  B'  will  be,  to  a 
considerable  extent,  less  than  B.  The  formulas  for  a  series  of  terms  in  cosines  are  the 
same,  but  as  the  expression  for  z  is  the  most  important  of  those  of  the  three  coordinates, 
the  value  of  n  has,  in  all  cases,  been  derived  from  it.  In  most  cases  the  terms  multi- 
plied by  m  and  m2  are  to  be  tabulated  in  tables  to  double  entry,  when  the  argument 
must  be  retained  in  the  form  of  %  without  the  correction  id.  But  this  does  not  change 
the  value  of  n  for  the  first  term,  and  the  modifications  in  this  case  in  the  formulae  for 
C  and  y'  are  readily  seen. 

Seventeen  argument*  are  employed  for  the  tables  to  single  entry ;  they  are  all 
expressed  in  mean  solar  days,  except  that  before  1550  and  after  2150  the  actual  date 
in  }\  is  preferred  to  Arg.  II.  Arg.  I  is  the  principal  term  of  the  fundamental 
arguments;  and  Saturn  had  passed  its  perihelion  8509.236324  days  at  the  epoch  of 
the  tables,  but  wre  subtract  32d.28  from  this  on  account  of  the  constants  which  we 
propose  to  add  in  Tables  YII-XXVI  to  render  the  numbers  all  positive;  hence  the 
value  of  Arg.  I  at  1850.0  is  8476(1.956324.  Arg.  II  is  simply  a  number  of  current 
days  made  to  be  109760  at  the  epoch,  adopted  for  the  purpose  of  tabulating  terms  of 
long  period.  The  remaining  fifteen  arguments  are  made  to  have  the  value  od  at  the 
epoch.  The  following  table  contains  a  statement  of  these  arguments  with  the  value  of 
the  period  and  the  daily  rate  of  motion.  With  reference  to  n  it  is  to  be  noted  that 
this  correction  to  the  rate  of  motion  has  been  employed  only  when  it  led  to  a  decided 
reduction  of  the  terms  factored  by  m. 
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Argument. 

Arc  designated. 

Period 

Daily  motion. 

I 

</ 

d 

IO759.2OO918 

+  120.45504214 

II 

Current  days  merely. 

III 

// 

29>  —  9  —24.69832  t 

22235.21846 

—  58.28591259 

IV 

9—9 

7253.46065 

—  178.67333442 

V 

39'  —  9  —  50.994  t 

2087O.52779 

+  62.09713591 

VI 

3/  —  2g  —  69.947 1 

5466.437OO 

—  237.083131 1 1 

VII 

II347.53I38 

—  1 14.20986251 

VIII 

9"-  9' '  +  69" 

I6568.30622 

—  78.22163489 

IX 

-  g+2i"4it 

4333A37l3 

—  299.0697592 

X 

gg1  —4g  —122.778  t 

1 1494.02097 

—  112.75427477 

XI 

29"-  g1 +2  6g"~  1 7". 656 1 

359634  70oo 

—  36.036570 

XII 

4/  —39  —  29"  3^3 1 

31 18.04272 

—  415.6453726 

XTTT 

A  1  J.  1 

oy      6  y  —  5U*9  5 1 1 

a  i  &n  of\  c  a  R 
43°9*  juj4° 

XIV 

59'  -2g-3g"-3  6g"-25".2St 

10557.96076 

—  122.7509781 

XV 

91  —29 

271242227 

—  477.80171  IO 

XVI 

©— 

378.0919 

+  3427738 

XVII 

9  — 

22949365 

+  5647.214 

In  addition  to  these  arguments  we  have  three  vertical  arguments  for  the  tables  of 
double  entry,  which  are  denoted  as  A,  B,  and  C,  severally,  for  the  actions  of  Jupiter, 
Uranus,  and  Neptune.  A  is  expressed  in  parts  of  which  120  make  the  circumference; 
B  and  C  in  parts  of  60  to  the  circumference.    The  formulae  for  these  arguments  are 

A= 55.000+  297.998362  m0 —  i2oi, 
Bz=  20.000+  21.03693  mQ—  60  i, 
C=40.ooo+  10.72584  m0—  60  i, 

where  m0  denotes  the  number  of  the  revolution  of  Saturn  in  progress  (we  have  made 
m0zzo  for  that  which  extends  from  1826,  October,  to  1856,  March)  and  i  is  a  posi- 
tive or  negative  integer,  so  taken  that  the  argument  may  be  positive  and  less  than  the 
number  of  parts  into  which  the  circumference  is  divided.  In  order  to  simplify  the 
interpolation  in  the  tables  to  double  entry,  the  integral  values  55,  20,  and  40  have  been 
assigned  to  A,  B,  and  C  for  the  revolution  of  Saturn  in  which  m0zzo.  The  values  of 
A  p— vol  7,  pt  2  3 
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the  four  mean  anomalies,  which  correspond  to  any  point  in  the  tables  to  double  entry, 
are  given  by  the  formulae 

o       /  // 
ef  =    i    4.80+ 1 20.455042 HXArg.  I, 

g   —    1  1 9.63 +  299. 1 283 7656 XArg.  I  +  3°XA, 

g"  =    o  43-35+  42.23341      XArg.  I  +  6°XB, 

g,n-    1    5.9  +  21.53302      XArg.  I  +  6°XC. 

We  proceed  to  notice  the  construction  of  each  table. 

Table  L  contains  the  values  of  Arguments  I-XVII  and  of  /T  4-50". 2 58 141 1  for 
Greenwich  mean  noon  of  Jan.  o  (Jan.  1  in  bissextile  years)  of  each  year  from  1 750 
to  1950. 

Table  II  contains  the  quantities  which  it  is  necessary  to  add  to  the  arguments  of 
the  nineteenth  century  (1801  to  1900,  inclusive)  in  order  to  obtain  the  arguments  of 
corresponding  years  of  other  centuries.  The  letters  J  and  G  in  the  column  of  centu- 
ries denote  severally  the  J ulian  and  Gregorian  calendars.  It  is  recommended  that  in 
deriving  positions  of  Saturn  from  these  tables  for  dates  previous  to  1550  and  subse- 
quent to  2 1 50  one  be  content  with  a  degree  of  accuracy  a  hundred  times  less  than  the 
tables  afford  between  these  epochs.  In  accordance  with  this  recommendation,  before 
1 500  the  decimals  of  a  day  are  omitted  from  all  the  arguments  except  I,  for  which  two 
are  given  instead  of  four;  also  the  decimals  of  a  second  are  omitted  from  7r-{-ht,  For 
the  same  reason  no  numbers  are  given  for  XVI  and  XVII.  The  inequalities  corre- 
sponding to  these  arguments  are  too  minute  to  be  worth  consideration  at  times  more 
remote  from  the  epoch  of  the  tables  than  300  years.  If  one  is  very  fastidious  one 
may  take  as  their  values  the  constants  which  have  been  applied  in  Tables  XXII-XXIII 
to  render  all  the  numbers  positive.  It  will  be  perceived  that  no  numbers  are  given 
for  II  during  this  time;  it  has  been  preferred  to  tabulate  the  inequalities  appertaining 
to  this  argument  with  the  actual  date  in  years. 

Table  III  enables  one  readily  to  find  the  number  of  days  from  the  beginning  of 
the  year,  which  it  is  necessary  to  add  to  the  values  of  the  arguments  given  in  Table  I 
in  order  to  obtain  the  values  which  belong  to  any  desired  time.  The  beginning  of  the 
year,  when  it  is  common,  is  taken  to  be  the  mean  noon  of  Dec.  3 1  of  the  preceding 
year,  usually  designated  as  Jan.  o,  but  when  the  year  is  bissextile  the  mean  noon  of 
Jan.  1  is  assumed  as  the  beginning.    The  prime  meridian  is  that  of  Greenwich. 

Table  IV  enables  us  to  find  the  motion  of  7r-\-ht  from  the  beginning  of  the  year; 
h  or  the  motion  in  a  Julian  year  being  50". 2 58 141. 

Table  V  gives  the  values  of  A,  B,  and  C,  the  vertical  arguments  for  the  tables  of 
double  entry  as  functions  of  the  integer  m.  When  m  contains  but  a  single  figure, 
which  is  always  the  case  between  1750  and  1950,  the  actual  values  of  the  arguments 
are  found  in  the  middle  portion  of  the  table.  But  when  m  contains  more  than  one 
figure,  the  change  for  multiples  of  10  in  m  is  found  in  the  upper  and  lower  portions  of  - 
the  table,  for  negative  values  of  m  in  the  upper  and  for  positive  in  the  lower.  Thus, 
if  we  wish  the  values  of  the  arguments  correspondent  to  wzz — 47,  we  add  the  numbers 
on  the  line  of  m— — 40  to  those  on  the  line  of  m— — 7,  and,  where  it  is  necessary 
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subtract  the  period  of  the  argument  given  in  the  following  table,  m  is  an  integer,  and 
remains  constant  while  Arg.  I  is  passing  through  a  period;  and  as  long  as  m  remains 
constant,  A,  B,  and  C  do*  so  likewise.  The  point  of  time  when  m  augments  by  a 
unit  is  when  Arg.  Izzod. 

Table  VI  contains  the  periods  of  the  arguments,  which  it  is  necessary  sometimes 
to  subtract  from  the  values  obtained  by  the  assistance  of  the  preceding  tables.  It  may 
often  save  some  labor  if  we  remember  that  the  only  object  of  subtracting  a  multiple 
of  the  period  from  an  argument  is  to  bring  the  latter  within  the  compass  of  the  table. 
Usually  the  tabulation  has  been  extended  some  days  beyond  the  end  of  the  period. 
Hence  the  arguments  may  often  be  allowed  to  run  a  little  beyond  their  periods.  When 
this  is  done  with  Arg.  I,  however,  the  integer  m  must  be  allowed  to  stand  unchanged, 
as  also  the  arguments  A,  B,  and  C.  But  when  the  limits  of  the  tabulation  do  not  allow 
Arg.  I  to  increase  further,  we  subtract  the  period  and  augment  m  algebraically  by  a 
unit,  and  at  the  same  time  A,  B,  and  C  change  their  values  per  saltum.  Thus  it  is  well 
to  bear  in  mind  that  the  precise  time  of  change  of  the  values  of  m,  A,  B,  and  C  is,  to 
a  certain  extent,  arbitrary,  being  limited  only  by  the  extent  of  the  tabulation,  and  that 
the  exact  time  of  this  change  is  when  one  chooses  that  the  period  shall  be  subtracted 
from  Arg.  I,  which  has  the  effect  of  throwing  one  back  from  a  point  near  the  ending 
of  a  table  to  one  near  its  beginning.  The  change  of  a  unit  in  the  value  of  m  exactly 
counterbalances  any  changes  which  may  be  produced  by  passing  from  the  end  to  the 
beginning  of  a  table  in  which  Arg.  I  is  an  argument. 

Tables  I-VI  contain  all  that  is  necessary  for  the  formation  of  the  arguments. 

Tables  VII-XXXIV  contain  the  inequalities  of  the  fundamental  argument. 

Desiring  that  m0  may  be  an  integer,  in  the  preceding  expressions  we  everywhere 
write  m0-\-4m  for  m,  4m  denoting  the  fractional  portion,  which  may  sometimes  be 
negative  as  well  as  positive.    We  adopt  the  following  expression  for  dm: 

^w=— g:  I-8476d-9563 
io759d.2 

This  makes  Jm=o  at  the  epoch  of  the  tables,  and,  as  the  integer  ra0rzo  at  this  time, 
the  sum  vanishes,  as  it  should  do. 

Tables  VII,  XXVII,  XXXII,  and  XXXIV  are  connected  together.  To  explain 
their  construction  we  put 

X0=+od.O2i69  sin  (2/  +  1210  2^.2) +0^00538  sin  (3/  +  91 0  39') 

+0  .00022  sin  (4<gr/  +  4°)  +  od.oooo2  sin  (5/  +  2140), 
X1==— o.oooo30+od.657765  sin(#,  +  237°  59'  i".4) 

+0  .013440  sin  (2/  +  2370  2  i'.o)+ 0^000476  sin  (3#'  +  243°.6) 

+0  .000028  sin  (4*/ +  2400), 
X2zz+o  .001 2927+0^001 2439  8^1(^+142°  22'.o)+od.oooo754  sin  (2/+ 1 190  22') 

+0  .0000049  sin  (3#'  + 1 13°)+ od. 0000003  sin  (4/+  1 16°)? 
X3=— o  .00000600 +od.oooooo3 9  s^n  (y  +  349°)+od.oooooo2  7  sin  (2/  +  260) 

+0  .00000001  sin  (3^  +40). 
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In  all  these  expressions  the  value  of  (f  is 

g,  =  i°  4'  48,,.29+i20,/455042i4XArg.  I. 
Table  VII  contains  the  terms  (in  units  of  the  fourth  decimal  of  the  day) 

o^isoo+Xo+Xx  z/m+X2  (z/m)2+X3  (4m)\ 
Table  XXVII  contains  the  terms  (in  units  of  the  fifth  decimal  of  the  day) 
— od.oi8io+X1  +  2X2  Jm+$X9  (4m)2. 


Table  XXXII  contains  the  terms  (in  units  of  the  sixth  decimal  of  the  day) 


Table  XXXIV  contains  the  terms  (in  unite  of  the  seventh  decimal  of  the  day) 


Table  VIII  contains  the  long  period  inequalities 
^=2d,l.2  +  [24d.i5265—  ^034245™]  sin  (5/  —  2#— 82".ooi yt+2470  6'  43"-97) 
+    o  .0002 154m2  sin  (5/  — 2^  —  82" 221  °  43'-°) 
+  [  o  .22255  — d.ooo556m]  sin  (107'  —  4//—  i48".i45f+  1330  37'.2) 
+    o  .0000376m2  sin  (logf — 4*7—  148"*+ 1 220  44') 
+  [  o  .05189— d.oooi24wi]  sin  (7^  —  sg— 82".  17^+31°  24'. 2) 
+    o  .0000039m2  sin  (7^  — 3^— 82,/i+50°.7) 
+  [0  .00543 +d«oooo29m]  sin  (Sg'  —  ^g — I36".7f+i8°  io') 
+    o  .00001 1  m2  sin  (Sg  —^g—  137" £+29°) 
+  [  o  .00200— d.ooooi  im]  sin  (12/  —  5^— 148". 82+213°  4-0 
+  [  o  .23778-^001084^]  sin  (6/-2^-3^,,-45,,.8i  <+6°  s6'.o) 
+    o  .23440 sin  (3^— #'+32i°  46'.6)+od.ooo948m sin  (3*7"—; /+ 1 82°  56'.9) 
+    o  .00098  sm(6g"—  2g'  +  40  38')+od.ooooo8m  sin  (6g"  —  2/+ 192°) 
+    o.oooi8sin(2/-^+/,  +  27o°)+od.ooi39sin  (3flr/_^_^  +  2880  21') 

+    o  .001 70  sin  (3/- g—  2#"+79° 43')+°d-0005 1  sin  (4/— 2#+3#"+2 1 3°  2') 

+  o.ooo87sin(4^— ^— 4y,+37°ii,)+od.ooi26sin(7^— 2^+6y,+353°26/) 

+    o  .000045m  (5/  —  2g— sg"  —  25,,.282+28°  34'). 

Before  1550  and  after  2150  it  has  been  preferred  to  tabulate  the  value  of  this 
expression  with  only  two  decimals  of  the  day  at  intervals  of  20  years.  It  should  be 
noted  that  the  negative  years  are  astronomical,  not  chronological.  The  constant  24d. 2, 
applied  in  the  formula  to  render  its  value  always  positive,  fails  to  accomplish  this  in 
the  earlier  portion  of  the  period  embraced  by  the  table.    It  was  adopted  for  use  in 


od.oooo65+X2+3X3  Jm. 
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tlie  period  1 750-1900.  It  was  thought  best  not  to  change  it,  as  this  would  necessitate 
a  change  in  some  of  the  remaining  tables.  For  the  period  1550-2 150,  II  is  employed 
as  the  argument. 

Table  IX  contains  the  terms 

d  d  "  of// 

£2=6.2  +  3.50470  sin  (  2g'—  g—  24.69832  £+ 181  25  45.0^ 
+  5.67852  sin  (  45r'  — 2<7—  49.39664  £+277  23  46.9; 
+0.02773  sin  (  6g'  —  3g—  74.09496^+157  20.7 
+0.01235  sin  (  8g'— \g—  98.793     t+  H35-9 
+0.00107  sin  (10/  — 5*7— 123.492     *+  5945 
+0.0001 1  sin  (12  g'  —  6g— 148.19      ^+103  13 

Table  X  contains  the  terms 

d         d  °        '    "        d  o       /  // 

^=0.3+0.05977  sin (  g'—     /7+18935    5) +0.26600  sin  (  2(f—  2*7+15658  15 

+0.05410  sin  (  3/—  3^+23423.1  )+o.oi587  sin(  \g' —  4.9+312  8-6 

+0.00548  sin (  5g'—  5/7+  2942     )+o.oo209  sin(  6//—  6*7+10644 

+0.00082  sin (  7g/—  7.9+183  15     )  +  o.ooo34  sin(  8r/  —  8/7+26019 


+0.00014  sin(  9/—  9#+336 
+  0.00003  sin(i  ig'  —  1 1  #+  1 25 

Table  XI  contains  the  terms 


) + 0.00006  sin  (log'  —  1  og  +  50 
)+o.ooooi  sin(i2//  — 12//+ 195 


d         d  //  o      /  // 

^=0.3+0.27834  sin  (3  if—  g—  50.994^+121  13  45.0) 
+  0.01428  sin  (6    —  2g — 101.988^+255  17.3  ). 

Table  XII  contains  the  terms 

d  d  //  o       /  // 

^=0.25+0.21710  sin  (  3/7'  —  2/7  —  69.947^+135  33  9) 
+0.00575  sin  (  6/  — 4//— 139.894^+24933  ) 
+0.00039  sin  (  9*7'  —  6/7  —  210  £+19940  ) 
+0.00009  sin  (12 g'  —  8/7 — 280       ^+-325  ). 

Table  XIII  contains  the  terms 

d  d  0         '  d  °  ' 

5^=0.20+0.19196  sin  (sg"  —  2g'+  1 19  19.8) +0.00045  ^n  (6<7"  —  4#'  +  61  29) 
+0.00001  sin  {$g"  —  6g'  +  177). 
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Table  XIV  contains  the  terms 

d  d  °       '  d  o  / 

6z =o. 20 +0.06604  sin  (  g"  —  g/  +  79  2.i)+o.ioi75  sin  (2/7"  —  2  ^  +  336  43.3) 
+0.01 128  sin  {7>gu  —  2>g,+  6635  )  +0.002 1 1  sin  (4 g"  —  4/+  129  39  ) 
+0.00059  sin  (5 g"  —  5/7'  +  207  39  )  +  o.oooi9  sin  (6//'—  6^  +  284  39  ) 
+0.00007  sin  (7//"  —  7//+  1  22  ) +0.00002  sin  (8/7"  —  8/+  77  ) 
+0.00001  sin  (9#"  —  Q^  +  ^S  )• 
Table  XV  contains  the  terms 

d  d  //  o         /  // 

5^=0.11+0.10041  sin  ( —  #  +  21.41  <+  86  45  58) 
+0.00136  sin  (—2/7+42.82  £+114  12  ) 
+0.00024  sin  (—3,(7  +  64.23  f  +  335  ) 
+  0.00001  sin  (  —  4/7  +  85.64  £+291  ). 
Table  XVI  contains  the  terms 

d  d  //  o  / 

5,2=0.08+0.07330  sin  (9//—  4//— 122.778  f+  163  42.4). 
Table- XVII  contains  the  terms 

d  d  //  o  / 

5,2=0.08  +  0.06313  sin  (2  /7"—  gf  —  1 7.656  f+354  1 7.1) 
+0.00749  sin  (4/7"  — 2/7'  — 35       <+  8339  ) 
+0.00200  sin  (6 g"  —  3//  — 53       '+124  25  ) 
+0.00009  sin  (8/7"—  4/  —  71        *+347  )• 
Table  XVIII  contains  the  terms 

d  d  //  o  / 

^=0.04+0.03820  sin  (4/—  3/7  —  29.363  *— 203  15.6) 
+0.00077  sin  (8/  — 6/7— 59       £+  5055  ). 
Table  XIX  contains  the  terms 

d  d  //  o  / 

^=0.03+0.02699  sin  (  sg'  —  ig—  56-937  '+  1 74  374) 
+0.00043  s^11  (10/7'  —  6/7  —  1  ^4       ^+ 169  12  ). 
Table  XX  contains  the  terms 

d  d  //  o  / 

^=0.02+0.01549  sin  ($(/  —  2g— 3/7"  —  25.28^+208  34). 

Table  XXI  contains  the  terms 

d         d  '        d  0 

5^=0.03+0.02296  sin  (  (f  —  2/7+250  7.7) +  0.0001 7  sin  (2 g'  —  4/7+25) 

+0.00002  sin  (3  g'  —  6  g  +  1 94  ). 
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Table  XXII  contains  the  terms 

5^zzod.cxx>6+od.ooo55  sin  (0  — *>). 
Table  XXIII  contains  the  terms 

£#:z:od.ooo3  +od.ooo32  sin  (  0  —  ^  ). 

The  two  preceding  tables  are  arranged  in  such  a  way  that  no  interpolation  is 
necessary. 

This  exhausts  the  terms  it  is  deemed  necessary  to  tabulate  in  tables  to  single 
entry.  The  remainder,  being  quite  small,  will  be  tabulated  in  tables  to  double  entry. 
Tables  XXIV,  XXX,  XXXII,  and  XXXIV  are  connected.  To  explain  their  con- 
struction I  make  the  following  designations.  All  terms  having  only  a  single  unit  for 
their  coefficients  are  neglected. 

In  unite  of  the  5th  decimal  of  the  day. 


0 

0 

0 

X0=+ 

5  sin 

[-  4</'- 

9+  21 

)  f 

5  sin 

(-  30'- 

04-  76  )+ 

162  sin 

(—  20'— 

0+165.8) 

+ 

301  sin 

(-  9'- 

9  H41-  8 

)  [-638^///  sin 

(  20' 

•  04-216.0)4 

84  sin 

{  49'- 

0+  90.5) 

+ 

36  sin 

(  50'- 

0+159.5 

)+ 

2  sin 

'  60'- 

0H24  )+ 

2  sin  1 

70'— 

0  f  257  ) 

+ 

3  sin 

(—  2g' ~ 

29  f  Mi 

)+ 

63  sin 

20  +  244.  4)  +  549  Am  sin 

(  407- 

20+  97.5) 

-f  489  Am  sin 

(  V- 

20+124.4 

)+ 

.  28  sin 

20  +  323-  0+ 

5  sin  ( 

80'- 

^0+339  ) 

+ 

3  s»» 

30+2O8 

1 15  sin  1 

9'— 

30  f  269.  5)  + 

158  sin 

,  29' 

30  1  142.9) 

+ 

7  Am  sin 

(  6jr'- 

30+149 

)+ 

9  sin 

{  9'— 

40  V  22    )  + 

102  sin 

;  30- 

40 f 205.  3) 

+ 

1072  sin 

(  stf— 

40+281    50')  + 

31 1  sin 

,  70- 

40+  41.8)+ 

3  Am  sin 

(  8*'- 

401225  ) 

+ 

5  sin 

I  29'~ 

50+II5 

)+ 

9  sin  1 

39'— 

50+106    )  + 

57  sin  ( 

40'— 

50  i-280.  9) 

+ 

398  sin 

(  V- 

50+  01 

)+ 

182  sin  1 

79'~ 

50+332.  2)  + 

99  sin 

50f  121.5) 

+ 

120  sin 

(  99'— 

504-  9°-  1 

)+ 

175  sin 

;  "0  — 

50+  39-6)  + 

5  sin 

49'— 

6g  f-200  ) 

.+ 

32  sin 

'  S9'~ 

60  f356-  2 

)f 

166  sin  | 

79'- 

604-  78.5)+ 

21  sin 

llg'— 

60  1  135-  ») 

+ 

2  sin 

{  50'- 

70+298 

)+ 

17  sin  1 

60'- 

704   72.6)  + 

72  sin 

80'- 

70+156.  4) 

37  sin 

{  99'- 

704  130-  1 

)+ 

14  sin  l 

log'- 

70+275.  Of 

19  sin  1 

"0  — 

7^4-242.4) 

+ 

8  sin 

[  129'~ 

70  +  219 

)+ 

2  sin  1 

60- 

80+  25  x+ 

9  sin  1 

19'- 

80+152  ) 

+ 

33  sin 

{     99'  — 

80+233-9 

)+ 

19  sin  1 

log*  - 

804-205.6)4- 

6  sin 

119'- 

80+352  ) 

+ 

5  sin 

:  v- 

90+227 

)+ 

16  sin  < 

log'  - 

90+313  )+ 

9  sin 

,  "0- 

904-286  ) 

+ 

3  sin 

[  99'— 

iO£  f 302 

)+ 

8  sin  < 

llg'- 

io04-  29  )4- 

5  sin  | 

I2g'— 

IO04-    2  ) 

+ 

4  sin  | 

129'- 

ii0+io6 

) 
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In  units  of  the  6th  decimal  of  the  day. 

Xt=  +  19  sin  (  — 

2^- 

0 

-  17+264.6  )+ 

43  sin  (- 

</'- 

O 

/7+228.8)  + 

191  sin  ( 

-  0+268.2 

+  725  sin  ( 

0' 

-  0+3°3-65)+22 

Am  sin  ( 

2y'— 

•  </+  26   )  + 

3  sin  { 

'  30' 

-  0+288 

+  79  sin  ( 

40' 

-  g+  16.6  )  + 

8  sin  ( 

50'" 

-  0+  29  )+ 

8  SHI  ( 

-  0' 

—  20+342 

+    8  sin  ( 

—  20+346 

)  + 

94  sin  ( 

</'- 

-  2/7+289.9)+ 

38  sin  ( 

20' 

-20+  S.O) 

+ 145  sin  ( 

30' 

-2/7+335.5  )  +  39  Jm  sin  ( 

4.*/'- 

20+    7-S)  +  7I 

Am  sin  ( 

60'- 

-20+  34.4) 

+ 198  sin  ( 

70' 

-2/7+125.5 

)  + 

10  sin  ( 

8,/'- 

•20+125   )  + 

4  sin  1 

0/ 

-30+  348  ) 

+    5  sin  ( 

20' 

-30+345 

)  + 

5  sin  ( 

3ff'- 

3/7+357  )+ 

17  sin  ( 

40' 

-30+  23  ) 

+  26  sin  ( 

50' 

-3/7+355 

)  + 

66  sin  ( 

6(7'- 

-3/7+  14.9)  + 

47  sin 

(  50' 

-40+ 185. 1  ^ 

+  66  sin  ( 

6/7' 

-40+ 344.3 

)  + 

33  sin  ( 

7.'/'" 

-4/7+3°°.2)  + 

27  sin 

(  80' 

-40+225  ) 

+  139  sin  ( 

9//' 

-4/7+343.7 

)  + 

49  sin  ( 

«!</'- 

•40+  13.9)  + 

18  sin  ( 

60' 

-50+263.7) 

+  15  sin  ( 

7/7' 

-5/7+237.3 

)  + 

13  sin  ( 

-50+  22.1)  + 

17  sin 

'  90' 

-50+355-2) 

+    2  sin  ( 

io<7'- 

-5/7+180 

)  + 

41  sin  ( 

««</'- 

•50+3oo.3)  + 

7  sin  ( 

79' 

-60+346  ) 

+    5  sin  ( 

90' 

-6/7+105 

)  + 

4  sin  ( 

IO(/'- 

60+270   )  + 

2  siii  ( 

ug' 

-60+  39  ) 

+    3  sin  ( 

%' 

-7//+  60 

)  + 

3  sin  ( 

9.</'~ 

•70+  34   )  + 

3  sin  ( 

iog' 

-70+177  ) 

+    3  sin  ( 

1  ig' 

-7/7+153 

) 

In  tinits  of  the  7th  decimal  of  the  day. 

000 
X2=+    5  sin  (     -0+313  )+    9  sin  (  0'-  0+294   )  +  95  sin  (  20'-  0+292.5) 

+  64  sin  (30'-  0+  52.6)+  78*11(4//-  0+306  )  +  33  sin  (  3^-20+ 178.3) 
+371  sin  (40'— 20+254.8)+ 121  sin  (60/-20+257.6)+25  sin  (  70'_20+  15.7) 
+  2  sin  (50'-30+243  )+  6  sin  (ty'— 30+302  )+  n  sin  (  6^-40+248  ) 
+  10  sin  (80'— 40+248  )+  33  sin  (90'-40+ 197.9)+  3  sin  (n^— 40+275  ) 

The  quantity  4m  in  these  expressions  equals         ^    ^4/6  .9.  ^  jiag  been  introduced 

1075^.2 

by  the  modifications  rendered  necessary  by  tabulating  in  Tables  XXVIII  and  XXIX 
a  portion  of  the  terms  of  82  with  the  Args.  Ill  and  V. 
Then  Table  XXIV  contains  the  terms 

($£=od.039i  4-Xo  +  Xx  Am-\-X2  (dmf 

Table  XXX  contains  the  terms  (to  be  multiplied  by  m0) 

od.oo  1 40  +     +  2  X2  Jm. 

Table  XXXIII  contains  the  terms  (to  be  multiplied  by  ml) 

od.oooo65+X2. 
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In  like  manner  Tables  XXV  arid  XXXI  contain  the  residual  terms  of  Sz  produced 
by  the  action  of  Uranus.    If  we  put 

5n  units  of  the  5th  decimal  of  the  day. 


"Xa=-4-  1 7  sin 

(  a" 

4-  a' 4- 170.2^+761  sin  (  nn 

+  145.7O  +  126  sin 

V  if 

—  20'+  QQ.4.) 

+    3  sin 

{ 9" 

-Z9'+  97  )+  94  sin  (20" 

+  139.6  )+i93  sin 

(20" 

— 30+33°-4) 

+    6  sin 

w 

-40+33°  )+  5o8in(30" 

+306.6  )+  36  sin 

{39" 

—49'+  5°-0 

+  45  sin 

(49" 

-  0+288.4R578  sin  (40" 

-30'+  i8-1  )+  12  sin 

(49" 

—50'+ 1 1 1  ) 

+    3  sin 

(59" 

-  0+242  )+244  sin  (50". 

-20'+  48.1  )+353  sin 

(5/7" 

—30'+ 34 1. 1 ) 

+  1 16  sin 

(59" 

-40'+  92-9)+    5  sin  (50" 

-60+ 187     )+  36  sin 

(60" 

-50'+ 172.2) 

+    2  sin 

(6g" 

-70+263  )+  13  sin  (70" 

-39'+  89-3  )+  i6  sin 

(19" 

-40;+  22.2) 

+  13  sin 

(19" 

-S^+I3S-S)+  "3  sin  (70". 

-60'+ 250.5  )+    6  sin 

w 

-3/7'+  53  ) 

+    4  sin 

w 

-5<7+  98  )  +    5  sin  (8/7" 

-60+214    )+    5  sin 

(80" 

—  70+328  ) 

+    3  sin 

(99" 

— 4<7/+i3i   )+    2  sin  (90" 

—70'+ 290    )+    2  sin 

(99" 

-S</+  45  ) 

Jn  units  of  the  6th  decimal  of  the  day. 

X,=+    3  sin 

(  9" 

+  g'+  20  )+  27  sin  (  g" 

+  322.8  )+    5  sin 

(  9" 

-  0'+28l  ) 

+  17  sin 

(  9" 

— 20+201.6)  +  11  sin  (20" 

+  246.6  )+- 175  sin 

(29" 

-  0'+ 174.3) 

+  13  sin 

(^9" 

—  20+113.1)+  27  sin  (20" 

-39'+  98-7  )+  46  sin 

(39" 

4- 200.1) 

+348  sin 

(39" 

-20' +307.8.)+  47  sin  (30". 

-30' +  246.0  )'+    4  sin 

(W" 

-40'  + 203  ) 

+  48  sin 

(49" 

-20+214.0)  +  13  sin  (40". 

-3^  +  203.3  )+    2  sin 

(49" 

-40+,48  ) 

+  16  sin 

(59" 

-20'  +  23i.5)+  15  sin  (50"- 

-30'+ 164.7  )+  19  sin 

(60" 

-3^+254  ) 

+    2  sin 

W 

-40'+ 245  )• 

Then  Table  XXV  contains  the  terms 

Sz=0A.02  -j-Xo+Xj  Jm. 
Table  XXXI  contains  the  terms  (to  be  multiplied  by  ni0) 

od.ooo6o+X1. 

Table  XXVI  contains  all  the  periodic  terms  of  Sz  due  to  the  action  of  Neptune — 
that  is,  all  depending  on  //".  The  expression  for  them  can  be  readily  taken  from  p. 
170.    The  constant  added  to  this  table  is  od.03. 

Table  XXVIII  contains  the  terms  (to  be  multiplied  by  m0) 

d  //  o  / 

od.oi  1 200+0.006385  sin  (  2gf  —  g—  2+698J+7I5  57.8) 
+0.005500  sin  (  4g,  —  2g—  49-397*+  97  27.3) 
+0.000066  sin  (  6g*—$g  —  74.095  £+  14.9  ) 
+0.000027  sin  (  8/  — 4#—  98.79  £+225  ) 
+0.000002  sin  (10/  —  5#  —123.49  £+180  ). 
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Table  XXIX  contains  the  terms  (to  be  multiplied  by  m0) 

od.oo4900+od.ooooo3  sin  (39'—  g—  50^.994 £+288°) 

+od.oo4888  sin  (69'  —  2g—  ioi".&%t^  1 240  25,.9). 

This  completes  the  description  of  the  tables  which  give  the  inequalities  of  the 
Fundamental  Argument.  The  sum  of  the  quantities,  taken  from  the  twenty  tables, 
VII-XXVI,  is  to  be  applied  directly  to  Arg.  I.  It  will  be  seen  that  the  sum  of  the 
constants  added  in  these  tables,  to  render  the  quantities  tabulated  always  positive,  is 
precisely  equal  to  the  32d.28  subtracted  from  Arg.  I.  Next  the  sum  of  the  quantities 
(all  in  units  of  the  5th  decimal  of  the  day)  taken  from  the  five  tables  XXVII-XXXI, 
after  being  multiplied  by  the  positive  or  negative  integer  m0,  is  also  to  be  applied  to 
Arg.  I.  It  will  be  seen  that  the  sum  of  the  constants,  positive  and  negative,  which  we 
have  applied  in  these,  is  o,  as  it  should  be.  Then  the  sum  of  the  quantities  (all  in 
units  of  the  6th  decimal  of  the  day)  taken  from  the  two  tables,  XXXII  and  XXXIII, 
after  multiplication  by  w?02,  must  also  be  added  to  Arg.  I. .  It  will  be  seen  that  the  sum 
of  the  constants  applied  in  these  tables  vanishes.  In  fine,  the  quantity  (in  units  of  the 
7th  decimal  of  the  day)  taken  from  Table  XXXIV,  after  multiplication  by  w03,  must 
be  added  to  Arg.  I.  The  result  is  the  value  of  the  Fundamental  Argument  to  be  used 
in  some  of  the  following  tables. 

Table  XXXV  contains  the  sum  of  the  true  anomaly  and  the  reduction  to  the 
ecliptic  of  a  planet  moving  according  to  the  elliptic  theory,  and  having  the  elements 
stated  at  the  beginning  of  this  explanation.  The  argument  is  the  number  of  days 
elapsed  since  the  last  perihelion  passage.    The  formulae  used  to  compute  this  table  are 

/  —112-^21)1 17" sin   ^^+809". 380  sin  2W£+39"-293  HUl  3*+ 2".  180  sin  \nz 

+       o".i30  sin  $nz-\-    o".oo8  sin  6nz, 
R=97"774  sin  (2/+1350  31'  44,,.9)+o,,.023  sin  (4/,  +  27i°.i). 

The  quantity  /+Ris  tabulated  at  intervals  of  8  days,  the  argument  increasing  by 
8  days  in  passing  horizontally  to  the  right  from  one  column  to  the  next.  For  the  sake 
of  facilitating  interpolation  in  this  table,  there  is  added  in  a  column  to  the  right  the 
common  logarithm  of  the  rate  of  motion  per  day  of  the  argument  in  seconds  of  arc  (the 
characteristic,  always  2,  is  not  written). 

The  heliocentric  longitude  of  Saturn,  referred  to  the  mean  equinox  and  ecliptic  of 
date,  is  then  the  sum  of  ;r  +  5o//-258i4i,  derived  from  Tables  I  and  IV,  and /+Rfrom 
this  table. 

Tables  XXXVI-LIX  are  concerned  with  the  common  logarithm  of  the  radius 
vector.  The  inequalities  of  this  quantity  are  given  in  units  of  the  7th  decimal.  If 
we  put 

O  /         //  Of 

X„=  250.0+187.4  cos  (#'  +  295  24.7  )  +  49-9  cos  (2. ^  +  293  9  ) 
+  14.2     cos(3/  +  27i   43       )+  0.6     cos  (4 #'  +  31 1  ) 

Xi=+  12.37  +  834.91  cos  (  /  +  57  58  5o)  +  23.i7  cos  (2/+  58  38.0) 
+    0.62   cos  (3/+  77.8  )  +  0.01    cos  (4*7'  +  82  ) 

X2=+  0.058+  1.571  cos  (  y  +  322  22.6  )+  0.159  cos  (2/ +  303.2  ) 
+    0.01 1  cos  (3/ +303  )+  0.001  cos  (4^  +  299  ) 
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Table  XXXVI  contains  the  terms 

and  Table  LV  contains  the  terms  (to  be  multiplied  by  m0) 

—  i6.6+Xj  +  2  X2Jm, 
and  Table  LVIII  contains  the  terms  (to  be  multiplied  by  ml) 

— 0.08 +X2. 

Table  XXXVII  contains  the  terms  to  long  period 

1 200.0  — |—  [  1 1 4 1 .6  —  1.  28m]  cos  (  5/  —  2 g— 88".Q28/+  62°49'33") 
+o.oo6m2  cos  (5/  —  2  g— 89  *+6°8') 
+  [11.0— 0.13m]  cos  (io/— 4^— 339".3<+3o6°25') 
+0.013W2  cos  {\o'g' — 4g— 339"  £+308°) 
+  [35.1— 0.06m]  cos  (2g"—  g'  —  n".867<  +  350°35') 
+  26.1  cos  (3/'-/+i37055/)+0-°5»'  <*>s  (3,7" -/+3550) 

+  8.3  COS  (6(7'  — 2^  — 3,<7"  +  2°4')+0.06/M  COS  (5g'  —  2g  —  3g" 

-25".33  *+28°34'). 
Table  XXXVIII  contains  the  terms 

//  Off/ 

8600.0  +  2443.3  cos  (  2g'—  g—  24.698^+176  238 
+  7005.4  cos  (  \g'  —  2g—  49-397  *+277  15  22 
+     17.3  cos  (  6g'  —  sg—  74.095^+178  3 
+     21.5  cos  (  8/— 4«7—  99       <+  1552 
+      2.7  cos  (io</  —  5<7— 123       t+  6343 

+        O.I  COS  (l2/— 6^—148  £+120 

Table  XXXIX  contains  the  terms 


187 


3300.0+3782.7  cos  (  g1  —  g+  7945  10) +643.8  cos  (  2/7'-  2.9+156  34.6) 
+  147.2  cos  (  zsf  —  3£+233  56.i  )+  44-5  cos  (  4/—  4^+31130  ) 
+  15.6  cos  (  5/-  5^+  2845  )+  5.9  cos  (  6,?'-  6^+105  37  ) 
+  2.4  cos  (  7g'—  7^+182  5  )+  1.0  cos  (  Sg1—  8*7+258  ) 
+  0.4  cos  (  9/—  9^+333  )+  0.2  cos  (10/  — 10  (7+  48  ) 
+     0.1  cos  (11/ — 11^+122). 
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Table  XL  contains  the  terms 


o 


260.0+241.3  cos  (3/—  9— 50.994'+305  544) +18.3  cos(6/  —  2g—  io2<+77  17) 

+     0.7  COS  (9g'-3g-  153  t  +2750). 

Table  XLI  contains  the  terms 


440.0  +  42 1. 1  cos  (3^—2  a—  69.947^+141  57.9)+ 14.9  cos  (  6g'— 4.9— 140^  +  259  21) 
+     i.ocos  ($(/— 6//  —  210       /+191  57   )+  0.2  cos  (12/—  Sg—  280/+325  ). 
Table  XLII  contains  the  terms 

240.0+235.0  cos  (3/'  —  2/  +  1190  5'.6)+o.8  cos  (6^—4^  +  65°  50'). 
Table  XLIII  contains  the  terms 


200.0  +  58.4  cos  (  r/"—  r/+  79  3)+i52.6  cos  (2 //'  —  2^  +  33643.3) 
+  21.9  cos  (3^"  — 3^  +  6958)+  4.4  cos  {^g"— 4/  +  128  12  ) 
+  1.3  cos  (5/'  — 5^  +  206  15)+  0.4  cos  (6g"-6g'  +  2Ss  ) 
+  0.2  cos  (70"_7i/  +  359     )+    0.1  cos  (8//-8^/+  75  ) 

Table  XLIV  contains  the  terms 

//  o         /  //  o  / 

80.0  +  82.0  cos  (—  #+21.41  f  +  1 10  49  )  +  3-7  cos  (—2*7+43  '+210  18  ) 
+  0.8  cos  (—3 #+64     <+3*9     )+o.i  cos  (—4/7  +  86  7  +  298  ) 
Table  XLV  contains  the  terms 


Table  XLVI  contains  the  terms 
100.0+ 102.1  cos  (4/— 3<7—  29,,.363^+2o6°  23'.9)  +  2.4  cos  (8//— 6g—  59"'+56°  33')- 

Table  XLVII  contains  the  terms 
65.0  +  59  7  cos  (5^-3/7- 56//.937/+  1 770  52')+ 1.3  cos  (10//-6//- 1  i^f+^i0  26). 

Table  XLVIII  contains  the  terms 

20.0+19.6  cos  (5/  —  2g— 3(7"  — 25". 28^+208°  24'). 

Table  XLIX  contains  the  terms 
56.0+55.2  cos(</  —  2*7  +  98°  52O+0.5  cos  (2/—  4#+i 70)  +0.1  cos  (3*7' -6*7+191°). 

Table  L  contains  the  terms 

1.0+  1.4  cos  (e  —  *>). 
Table  LI  contains  the  terms 

1.0+0.8  cos  ($  —  ?>). 


100.0+93.1  cos  (9/  —  4.9—  !22".778«+i63°  39'). 
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If  we  put 

0 

0 

O 

Xo=+  0.2  cos  ( - 

-  391 

—    <7+m  )+  4.6  cos  (- 

-  zg'- 

—    .^+165.4)+ 10.4  COS  ( 

-  9' 

—  0+I4O.6) 

+  35.1  cos  ( 

49' 

-   0+342.6)+  0.7  cos  ( 

59' 

-    0+3°9  )  +  *-8  cos  ( 

-  9' 

—  20+241  ) 

+  0.6  COS  ( 

19' 

—  20+114  )+  1.0  COS  ( 

9'- 

-  39+  46  )+  5-3  cos  ( 

zg' 

-30+178.6) 

+34.6  COS  ( 

19' 

-  30+  32-6)  +  4-9  cos  ( 

Sg1- 

-  39+2 !0*4)+  0.4  cos  ( 

9' 

-40+  43  ) 

+   2.8  COS  ( 

39' 

-  4.<7+229.7)+3i.5  cos  ( 

5/7'- 

-  40+285.0)+  8.1  cos  ( 

19' 

-49+  37-0 

+  0.2  CO8  ( 

I  Iff1 

—  4//+ 102   J  +  0.2  COS  ( 

zg'- 

-  50+113    )+  0.2  COS  ( 

39' 

-50+106  ) 

+  1.5  COS  ( 

49' 

-  5^+296.6)4-11.9  COS  ( 

eg'- 

-  S9+    3-0+  5-5  cos  ( 

19' 

-50+337-5) 

+  2.7  COS  ( 

8/7' 

-  5,7+116.1)+  3.7  COS  ( 

99'- 

-  50+ 1 1 8.4)+-  3.6  cos  ( 

ng' 

-50+  36.4) 

+  0.7  COS  ( 

-  50+263  )+  0.8  cos  ( 

5/7'- 

-  60+    8  )+  5.0  cos  ( 

19' 

-60+  80.4) 

+  0.7  COS  ( 

1  ig' 

-  60+144  )+  0.4  COS  ( 

6g' 

-  79+  83  )+  2.2  cos  ( 

8/7' 

-70+158.8) 

+    I.I  COS  ( 

99' 

-  70+135-0  +  <M  cos  ( 

iog'- 

—  7.(7+265  )+  0.6  cos  ( 

ng' 

-70+247  ) 

+  0.3  COS  ( 

I2ff' 

—    70+222     )+   0.2  COS  ( 

19 '■ 

—  80+158   )+  F.O  cos  ( 

99' 

-80+236  ) 

+  0.6  COS  ( 

iog' 

—  80+214  )+  °-5  cos  ( 

iog'- 

-  99+3 1 3  )+  °-3  cos  ( 

119' 

-90+293  ) 

+  0.2  COS  ( 

ng'- 

—  1  9+  29  )+  0.2  cos  ( 

i2g'- 

-io0+    8  ), 

Xi  =  -f  0.07  cos  (- 

-29'- 

0 

-  0+263.7   )  +  O.IO  COS  (- 

-  9'- 

0 

-  0+235-3  )  +  o.i3  cos  ( 

0 

-  .(7+258.2) 

+0.94  COS  ( 

9'- 

-  0+3°4-8  )  +  S.o4  cos  ( 

*9'~ 

-  0+2i8.95)+o.27  cos  ( 

39'- 

-  0+«3  -7) 

+  O.13  C08  ( 

4/7'- 

-  0+126.9  )  +  0.02  COS  ( 

59'- 

-  0+214     )+o.o3  cos  (- 

-  9'~ 

-20  +  341  ) 

+0.08  cos  ( 

9'- 

-20+257.3  )+O.IO  cos  ( 

29'~ 

-20+  14.1  )+o.93  cos  ( 

39'- 

-20+250.2) 

+6.67  COS  ( 

49'- 

-20+ioo.47)  +  5.53  cos  ( 

6g'- 

-2#+304.37)+o.3i  cos  ( 

19'- 

-20+306.9) 

+0.02  COS  ( 

8/7'- 

■2/7+307       )  +  0.02  COS  ( 

2/7'  — 

-30+342     )+o.o7  cos  ( 

49'- 

-30+    0  ) 

+0.09  COS  ( 

-?0+   2X      ^4-0.70  COS  ( 

6a'- 

if 

.2(74-  4.2.8  }  +  0.7I  COS  ( 

-  *0+  34.0.7^ 

+O.I  I  COS  ( 

Sg'- 

-3/7+153-8  )+o.i2  cos  ( 

59'- 

-40+184.4  )  +  0.20  COS  ( 

6/7'- 

-40+354.9) 

+  Q.15  COS  ( 

19'- 

-4/7+ 302-8  )  +  °-°4  UOS  ( 

w- 

-40+119     )  +  o.9i  cos  ( 

99'~ 

-40+  55-6) 

+  0.05  COS  ( 

6g'- 

-5/7+263     )+°-°4  «03  ( 

19'- 

-50+240     ) +0.05  COS  ( 

8/7'- 

-50+  24  ) 

+0.06  cos  ( 

99'- 

-5/7+354     )  +  o.o8  cos  ( 

ng'- 

50+3OO      )  +  0.02  COS  ( 

12/7'- 

-50+ "3  ) 

+0.02  COS  ( 

19'- 

-60+341  ), 

Xs=+o.ooi  cos  (  —  0+305  )+o.ooi  cos  (  0'—  0+  25  )+o.oi2  cos  (20'—  0+  93.9) 
+  0.006  cos  (30'—  0+258  )+o.ooi  cos  (40;—  0+134  )+o.oi7  cos  (307— 20+138  ) 
+  0.042  cos  (40'— 20+  32.5)  +0.004  cos  (6g'  —  20+ 182  )  +  o.ooi  cos  (70'  — 20+ 185  ) 
+  0.004  COS  (60'— 30+303   )+o.oo5  cos  (90'— 40+  190.1), 

Table  LII  contains  the  terms 

I4O.O+-X0+XJ  4m+X2  (^w)2, 

Table  LVI  contains  the  terms  (to  be  multiplied  by  m^) 

.  i6.oo+X1+2X2  4m, 
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Table  LIX  contains  the  terms  (to  be  multiplied  by  ml) 

0.080 +X* 

If  we  put 

000 
X0=+o.3.  cos  (  <t"+  £'+356  )+3.2  cos(#"       +345-°)+2-5        (  g"— 2g'+  95.9) 
+  1.0  cos  (ig"        +32&I)+5-2  cos  (2^'— 3^-f-332.2)+o.2  cos  (20"— 4^+332  ) 
+0.6  cos  (30"       +126  )+i.i  cos  (3$"— 4*7'+  57.2)+o.4  cos  (40"-  £'+104  ) 
+6.6   cos  (4//" -2(j'+  80.O  +  9.6   cos  (40" -3/7'+  19.^+0.3   cos  (40"— 5^'+ 1 15  ) 
+  1.1   cos  (s//;/-2^+  38.5)  +  5.i   cos  (5.7//-3(/,+342.4)  +  2.2   cos  ($0"- 4^+  94«o) 
+0.2   cos  (6</"-2</'+i72   )  +  2-4   cos  (6<///— 3^+i23.4)+o.7   cos  (6^— 5^+175^) 
+0.3  cos(7^'/-4^/+  26  )+o.3  cos  (7^/,-5f7/+i39  )+o.3  cos  {ig"-6g'+2$2  ), 
000 
Xi =+0.02  cos  (  g"       +140  )+o.o2  cos  (  g"— 2^+202  ) +0.02  cos  (2^       +  59  ) 

+  0.01  cos  (2*7"— 2^+106  )+o.o3  cos  (20"— 3^+  98  )+ 0.05  cos  (30"        +21  ) 

+  0.42  cos  (3^//-2<7/+3o8  )+o.o5  cos  (3^"— 3^+252  ) +0.01  cos  (30"— 4^+ 211  ) 

+0.03  cos  (40"  —  2^+266  ) +0.02  cos  (40"— 3*/'+ 202  )  +  o.oi  cos  (50"— 2^+225  ) 

+  0.02  cos  (50"- 3/7/+1 66  )+o.oi  cos  (6flr//— 3^+307  ), 

Table  LIII  contains  the  terms 

32.0+Xo+X^m, 

Table  LVII  contains  the  terms  (to  be  multiplied  by  m0) 

o.6o+Xv 

Table  LIV  contains  all  the  periodic  perturbations  of  the  logarithm  of  the  radius 
vector  due  to  the  action  of  Neptune.  The  expression  for  them  can  be  found  on  p. 
172..    The  constant  added  is  40.0. 

Table  LX  contains  the  principal  term  of  the  logarithm  of  the  radius  vector.  It 
has  been  computed  from  the  values  of  /  derived  in  constructing  Table  XXXV,  by 
means  of  the  formula 

log  rzzlog  a+log  (1  — e2)—  log  (1  +e  cos  /). 

The  sum  of  airthe  constants  applied  in  the  nineteen  tables,  XXXVI-LIV,  to  render 
the  tabulated  quantities  constantly  positive  is  151 25.0.  But  log  r  itself  contains  the 
constant  term  1826.0.  Thus  we  ought  to  subtract  the  constant  0.0013299  from  the 
values  of  log  r,  and  the  formula  for  Table  LX  becomes 

log  rzzo.97679886— log  (1  +e  cos  /). 

The  arrangement  of  this  table  is  the  same  as  that  of  Table  XXXV,  except  that,  the 
rates  of  motion  of  the  given  quantity  changing  sign,  it  has  been  preferred  to  tabulate 
the  rate  itself  instead  of  its  logarithm. 
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The  logarithm  of  the  radius  vector  of  Saturn  is  then  equivalent  to  the  sum  of  the 
quantities  taken  from  Tables  XXXVI-LIV  and  LX,  plus  the  sum  of  those  taken  from 
Tables  LV-LVII  after  it  has  been  multiplied  by  w0,  plus  the  sum  of  those  taken  from 
Tables  LVIII  and  LIX  after  it  has  been  multiplied  by  m02.  It  will  be  seen  that  the 
sum  of  the  constants  positive  and  negative,  applied  to  each  of  the  last  two  groups  of 
tables,  accurately  vanishes  in  both  cases.  The  terms  multiplied  by  w03  have  not  been 
tabulated,  as,  in  sum,  they  scarcely  amount  to  a  single  unit  in  the  degree  of  approxima- 
tion we  adopt. 

Tables  LXI-LXX  are  concerned  with  the  latitude.    And  specially: 
Table  LX1  contains  the  terms 

//  //  o  / 

io".62  +  2.906  sin  (  2g' —  g—  24.6983^+225  28.5) 

+  8.658  sin  (  4g,  —  2g—  49.3966*+277  44.3) 

+0.096  sin  (  6g'  —  $g—  74.09    £+155  49  ) 

+0.002  sin(  8/— 4g—  98.8      £+171  ) 

+0.002  8^(10^  —  5^—123.5      £+247  ). 

Table  LXII  contains  the  terms 
i".8o+i".8o4sin(—  #  +  2i".4i  t+ 1 160  2,)+o//.o63  sin  (—  2#+42".82*+9i 0  47') 
+o,,.oo3  sin  (— 3#+64".23 1+ 1 140). 

If  we  put 


X0=— 0.329  +0.204  sin 

+0.005  sin  (  40'       +51     )+ 0.002  sin 

+0.002  8in(—  2<7/—  0+  41     )+o.o26  8in 

+0.717  sin  (  3/7'—  0+185.20+0.0578^ 

+0.002  sin  (—  (j1  —  20+  81     )  + 0.2 58  sin 

+0.214  sin(  30'— 20+205.5  +0.373  sin 

+0.012  sin(  70/— 20+  25  )+o.oo7sin 

+0.041  sin(  39*— 39+  S3-2  +0.077  sin 

+0.048  sin  (  7//'— 3^+300.4  +0.002  sin 

+  0.033  sin  (  3^—4^+167.5  +0.018  sin 

+  o.oi3sin(  60'— 40+246.5  )  +  o.ousin 

+  0.009  sin  (  iog'— 40+341     ) +0.002  sin 

+0.009  sin  (  507— 50+214    )+ 0.004  sin 

+  0.002  sin (  80'— 50+303     )  +  o.oo3sin 

+  0.005  8iu(  5#'-u.'/+323     )+o.oo4  sin 

+  0.002  sin  (  70'— 70+    9  ), 


o 

20;  +287.2 

SO'  +33i 
-    </'-  9+  37 
49'-  9+3°*-5 

0'  — 20+  12.0 

S9'  —  20+ 1 10.9 
0'-30+  84 

49*— 39+  *99-7 
fy,-30+247 
4//'— 49+ 134.4 
Vf—49+23° 
"^-4^+273 
fy-S9+349 
9^-5//+272 
60'— 60+292 


// 

O 

)+ 0.0 1 9  sin  ( 

39' 

+  269. 

)+ 0.003  sni  ( 

-  w 

—    0+2O9  ] 

) +  0.837  sin  ( 

!/' 

—  0+210.77; 

+  0.037  sin( 

S9' 

-  0+310-2  ) 

)+o.i  16  sin  ( 

-2^+319-5  ) 

+  0.267  8ni  ( 

6g> 

—  20+  20.I 

)+o.o87  sin  ( 

-39+  89-9  ) 

+0.1 17  sin  ( 

59' 

-39+ n6-*  } 

+0.003  sin  ( 

-49+139  ) 

)+o.oi4  sin  ( 

5.'/' 

—  40+266.0  ] 

)  + 0.087  ( 

99' 

— 40  -f  16 1. 8 

)+o.oi3  sin  ( 

\9' 

-5^+245  ) 

1  +  0.003  sin  ( 

79' 

-  5/7+3  *  7  ) 

)  +  o.oo2  sin  ( 

-5.'/+2I9  ) 

) +  0.002  sin  ( 

.  6,/ 

-79+  38  ) 
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"  O       ft  on  o 

Xi=— 0.0031  +o.ooo6sin(  —  g9—  g+311    )+o.oi28sin(    —  g+  29.6) 

+0.0041  8in(  g'—  ^+i63.2)+o.o244  8in(  2^—  0+312.8  )+ 0.0005  sin  (39f—  0+276  ) 
+0.0003  sin  (  —  2#+342  )+o.ooo8sin(  </'— 2(7+299  ) +0.0002  sin  (2^— 2^+  90  ) 
+  0.0016  sin  (3/7'  — 2/7+197  )+o.o6358in(  4^— ig+  ii.25)+o.ooi6  siu  (5^— 2/7+330  ) 
+0.0022  sin  (6(7'— 2(7+269  )+o.ooo3sin(    7(7'— 2*7+249     )+ 0.0003  sin  (9^— 4^+250  )» 

Table  LXIII  contains  the  terms 

2".32+X0+Xl  Jm. 

Table  LXV1  contains  the  terms  (to  be  multiplied  by  m^) 

+o,/.noH-X1. 

Table  LXIV  contains  the  terms  which  arise  from  the  action  of  Uranus — that  is, 
the  terms  on  p.  174  which  involve  g".    The  constant  added  is  o" 

Table  LXV  contains  the  terms  which  arise  from  the  action  of  Neptune — that  is, 
the  terms  on  p.  174  which  involve  g"' .    The  constant  added  is  o".02. 

From  the  expression  for  sin  fi\  on  p.  174  has  been  derived  the  value  of  yff'o  hi 
powers  of  mQ;  thus 

J8/0=A0+A1  w0+ A2  ml+ A3  ml 

The  coefficients  A0,  Au  A2,  and  A3  have  been  tabulated  respectively  in  Tables  LXX, 
LXVI,  LXVIII,  and  LXIX.    The  argument  in  all  is  the  Fundamental  Argument. 

The  value  of  A0  for  Table  LXX  has  been  computed  by  supposing  i1  and  Q>'  to 
vary.  In  this  way  it  lias  been  found  that  for  the  following  equidistant  values  of  the 
Fundamental  Argument 

Fund.  Arg.       Log.  sin  i'  it' — Q'. 

d.  o       1  n 

O  8.6388281  —22   21  27.O4 

360O  8.6387648  2  2    l8  22,94 

7200  8.6387OI4  22    15  18.82 

I0800  8.6386379  — 22    12  I4.69 

The  extremely  small  terms  depending  on  3/'  have  been  taken  account  of  differentially. 
The  table  is  arranged  precisely  as  Table  LX.  The  constant  I5".6i,  equivalent  to  the 
sum  of  the  constants  added  in  Tables  LXI-LXV,  is  subtracted  from  all  the  quantities 
of  this  table. 

The  quantities  A„  A2,  and  A3  have  been  derived  in  the  following  way.  Writing 
w0+^w  for  m,  let  the  equation  on  p.  174  be  stated  thus: 

sin  yff'ozzBo+B!  (,/?0  +  ^m)  +  B,  (m0+Jm)2+BB  (m0+^m)\ 

Then  if  we  put 

C1zzB1+2B2  Z/W  +  3B3  (Jm)2, 
C3=zB3, 
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this  equation  will  take  the  form 

sin  ^0=8111  A0+Ci  niQ+C2  m20+Cd  m30. 

But,  by  Taylor's  Theorem,  in  terms  of  the  A  we  have 

sin  /?'<>= sin  A0+  [A2  w0+ A2  m\+ A3  ml]  cos  A0  —  £  [A?  m20+  2  Ax  A2  wg]  sin  A0 

—  ~A\ml  cos  Aq. 
6 

And,  by  a  comparison  of  the  two  expressions, 

AxzzCx  sec  A0, 

A2=C2  sec  Ao+i  A?  tan  Ao, 

A3=C8  sec  A0+ Ai  A2  tan  A0+|  A?. 

o 

From  the  quantities  of  Table  LXVI  has  been  subtracted  the  constant  o".i  10  added  in 
Table  LXV1I.    No  constants  have  been  applied  in  Tables  LXVIII  and  LXIX. 

It  must  be  borne  in  mind  that  the  argument  of  the  three  tables,  Tables  LXVI, 
LXVIII,  and  LXIX,  is  the  Fundamental  Argument,  and  not  simply  Arg.  I.  Table 
LXX  also  differs  from  Tables  XXXV  and  LX  in  this,  that  while  in  the  latter  should 
the  argument  surpass  the  limit  of  the  table,  io759d.2009,  the  period  of  Arg.  I  can 
always  be  subtracted  from  it,  and  entry  made  in  the  table  with  the  reduced  value; 
this  can  not  be  done  in  Table  LXX  unless  we  employ  the  same  reduced  value  as  the 
argument  in  Tables  LXVI,  LXVIII,  and  LXIX,  and,  at  the  same  time,  augment 
algebraically  m0  by  a  unit  specially  for  these  three  tables. 

The  heliocentric  latitude  of  Saturn  referred  to  the  ecliptic  of  date  is  then  the  sum 
of  the  ten  quantities  taken  with  the  proper  arguments  from  Tables  LXI-LXX,  it 
being  understood  that  those  from  Tables  LXVI  and  LXVII  are  first  multiplied  by  m0, 
that  from  Table  LXVIII  by  wj,  and  that  from  Table  LXIX  by  ml 

Table  LXXI  is  a  table  for  obtaining  the  orbit  longitude  from  the  elliptic  longi- 
tude. In  the  first  place,  the  value  of  the  longitude  of  the  ascending  node  of  the  orbit 
of  Saturn  on  the  ecliptic  of  date  is  given  for  the  beginning  of  every  twentieth  year 
from  1 600  to  2000  with  sufficient  approximation  for  the  purpose.  The  argument  for 
the  correction  which  must  be  added  to  the  elliptic  longitude  supposed  to  have  been 
derived  from  the  preceding  table  in  order  to  obtain  the  orbit  longitude  is  obtained  by 
subtracting  the  longitude  of  the  ascending  node  corresponding  to  the  given  time  from 
the  elliptic  longitude.  Denoting  the  former  by  and  the  latter  by  A',  the  formula 
for  the  value  of  this  correction  at  the  epoch  1850  is 

+97,,.755  sin  2  (A'-a')+o".023  sin  4  (\'-Qf). 

The  augmentation  in  a  century  is  given  by  the  equation 

-o".288  sin  2  (A'— &'). 

The  value  of  these  two  quantities  is  given  in  the  table  for  every  degree  of  the  argu- 
ment A'  —  Q'.    The  signs  which  should  be  attached  to  the  quantities  must  be  taken 
from  the  side  of  them  on  which  lies  the  argument. 
a  p — vol  7,  pt  : 
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DIRECTIONS  FOR  THE  USE  OF  THE  TABLES. 

The  given  date  for  which  the  position  of  Saturn  is  desired  must  be  reduced  to  time 
of  the  Greenwich  meridian,  and  expressed  in  mean  solar  days  and  decimals  of  a  day. 
By  means  of  Table  III  can  be  found  the  number  of  days  which  have  elapsed  since 
the  beginning  of  the  year.  If  the  given  date  lies  between  1750  and  1950,  this  number 
of  days  is  added  to  each  of  the  values  of  the  seventeen  arguments  designated  I  to 
XVII  standing  in  a  line  with  the  given  year  in  Table  I.  Also  from  Table  IV  can  be 
obtained  the  motion  of  the  angle  7r-{-ht  for  the  same  number  of  days,  and  this  is  added 
to  the  value  standing  in  a  line  with  the  given  year  in  Table  I.  But  if  the  given  date 
lies  without  the  limits  1 750-1950,  these  additions  are  made  to  the  correspondent  year 
of  the  19th  century  (1801  to  1900,  inclusive),  and  the  changes  of  the  arguments 
for  whole  centuries  are  taken  from  Table  II  and  also  added  to  the  preceding  values. 
The  letters  J  and  G  in  the  column  of  centuries  in  Table  II  denote  severally  the  Julian 
and  Gregorian  calendars.  It  will  be  perceived  that  two  lines  are  given  for  1 500 ;  the 
upper  must  be  used  for  the  Julian  calendar  and  the  lower  for  the  Gregorian.  The 
column  for  Arg.  II  is  vacant  before  1500,  as  this  argument  is  not  used  before  1550, 
the  actual  date  in  years  being  used  instead.  Args.  XVI  and  XVII  have  no  motions 
given  during  this  period  of  time,  as  the  inequalities  they  determine  are  too  small  to  be 
worth  consideration,  on  account  of  the  rudeness  of  observations  as  well  as  of  the  imper- 
fection of  the  theory. 

From  the  arguments  thus  found  we  subtract  as  many  multiples  as  possible  of  their 
periods  given  in  Table  VI,  and  add  as  many  unite  algebraically  to  m  (taken  from 
Tables  I  and  II)  as  multiples  of  its  period  have  been  subtracted  from  Arg.  I.  It  may 
be  remarked  that  the  only  motive  for  subtracting  the  period  is  to  bring  the  argument 
within  the  compass  of  the  tables  where  it  is  to  be  used.  Hence,  as  some  margin  has 
always  been  allowed  in  the  tables,  it  may  not  be  necessary  to  subtract  the  period  if 
the  argument  exceeds  it  only  by  a  small  quantity.  However,  in  the  case  of  Arg.  I, 
if  the  period  is  not  subtracted  the  unit  must  not  be  added  to  m. 

We  take  from  Table  V  with  the  argument  m  the  values  of  the  three  vertical  argu- 
ments A,  B,  and  C,  of  the  tables  of  double  entry.  If  m  contains  only  one  significant 
figure,  the  value  is  found  directly  in  the  middle  portion  of  the  table ;  but  if  m  contains 
two  or  more  figures,  the  change  in  the  values  for  changes  of  multiples  of  10  in  m  is 
given  in  the  upper  and  lower  portions  of  the  table,  negative  multiples  being  in  the 
upper  and  positive  in  the  lower.  Thus,  if  in  — — 71,  we  simply  add  the  numbers 
corresponding  to  —  70  to  those  corresponding  to  —  1 .  We  subtract  from  the  numbers 
thus  obtained  as  many  multiples  of  their  periods  given  in  Table  VI  as  possible. 

We  have  now  all  the  arguments  necessary  for  getting  the  heliocentric  position  of 
Saturn. 

Tables  VII-XXIII  are  entered  severally  with  the  Args.  I-XVII,  and  the  numbers 
obtained  written  in  a  vertical  column,  for  the  purpose  of  being,  with  other  numbers, 
added  together.  Tables  XXII  and  XXIII  are  arranged  in  such  a  way  as  to  render 
interpolation  unnecessary.  Tables  XXIV-XXVI  are  then  entered  with  Arg.  I  as  the 
horizontal  argument,  and  severally  with  the  vertical  arguments  A,  B,  and  C;  and  the 
numbers  obtained  placed  in  the  vertical  column  just  mentioned. 
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Table  XXVII  is  then  entered  with  Arg.I,  Table  XXVIII  with  Arg.  Ill,  Table 
XXIX  with  Arg.  V,  Table  XXX  horizontally  with  Arg.  I  and  vertically  with  the  argu- 
ment A,  Table  XXXI  horizontally  with  Arg.  I  and  vertically  with  the  argument  B. 
The  five  quantities  thus  obtained  are  added  together,  and  the  sum  multiplied  by  the 
positive  or  negative  integer  m.  The  product  is  put  in  the  column  of  the  quantities 
obtained  from  Tables  VII-XXVI.  In  this  connection  it  must  be  noted  that  the  quan- 
tities in  the  latter  tables  are  given  to  four  decimals  of  the  day,  but  the  quantities  in 
the  former  to  five  decimals  of  the  same;  hence,  a  division  by  10  should  be  made  before 
placing  the  quantity  in  the  column  for  addition. 

Table  XXXII  is  entered  with  Arg.  I  and  Table  XXXIII  with  Arg.  I  as  the  hori- 
zontal and  A  as  the  vertical  argument;  the  two  quantities  thus  obtained  are  added,  and 
the  sum  multiplied  by  m2  (which  is  always  a  positive  integer)  and  the  product  placed 
in  the  column  for  addition.  As  the  quantities  in  Tables  XXXII  and  XXXIII  are  in 
units  of  the  sixth  decimal  of  the  day,  this  prcrduct  should  be  divided  by  100  before 
being  so  placed. 

In  fine,  Table  XXXIV  is  entered  with  Arg.  I,  and  the  quantity  thus  obtained 
multiplied  by  md,  and  the  product  is  referred  to  the  column  for  addition.  As  the  num- 
bers in  Table  XXXIV  are  in  units  of  the  seventh  decimal  of  the  day,  this  product 
should  be  divided  by  1000  before  being  so  referred. 

Under  all  these  quantities  we  write  the  value  of  Arg.  I.  The  sum  of  the  25 
quantities  is  the  value  of  the  Fundamental  Argument  With  this  we  enter  Table  XXXV- 
The  interpolation  in  this  table  is  facilitated  by  the  given  logarithm  of  the  rate  of 
motion  of  the  quantity  tabulated  in  seconds  of  arc,  and  for  a  change  of  one  day  in  the 
argument.  This  rate  belongs  to  the  quantity  which  stands  immediately  to  the  left, 
and  must  not  be  supposed  to  be  an  eighth  of  the  difference  between  two  successive 
values.  The  characteristic  of  this  logarithm  is  omitted;  it  is  always  2.  The  arrange- 
ment of  the  table  will  be  readily  understood;  the  argument  increases  by  8  days  as  we 
move  horizontally  to  the  right.  It  is  recommended  that  the  interpolation  should  be 
made  from  the  nearer  value  of  the  argument,  so  that  the  factor  multiplying  the  rate 
of  motion  may  never  exceed  4. 

If  the  value  of  7r+ht  from  Tables  I,  II,  and  IV  is  added  to  the  quantity  from 
Table  XXXV,  the  sum  will  be  the  heliocentric  longitude  of  Saturn  referred  to  the 
mean  equinox  and  ecliptic  of  date. 

Tables  XXXVI-LX  are  concerned  with  the  common  logarithm  of  the  radius  vec- 
tor. The  inequalities  of  this  quantity  tabulated  in  Tables  XXXVI-LIX  are  in  units 
of  the  seventh  decimal  of  this  logarithm.  Taking  account  of  the  circumstance  that 
in  modem  times  m  may  reach  the  value  10,  the  quantities  which  are  to  be  multiplied  by 
this  integer  have  one  decimal  more  in  the  tabulation,  and  those  which  are  to  be  multi- 
plied by  its  square  two  decimals  more.  However,  as  these  are  pointed  oft',  no  embar- 
rassment will  arise  from  this  cause. 

We  enter  Tables  XXXVI-LI  in  succession  with  the  several  arguments  I-XVII, 
it  being  understood  that  there  is  no  table  corresponding  to  Arg.  XI,  and  write  the 
numbers  in  a  column  for  the  purpose  of  being,  together  with  others,  added.  It  will 
be  seen  that  Tables  L  and  LI  are  arranged  so  that  no  interpolation  is  needed.  Tables 
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L1I,  LIII,  and  LIV  are  then  entered  with  Arg.  I  as  the  horizontal  argument  and 
severally  with  A,  B,  and  C  as  the  vertical  argument,  and  the  three  quantities  obtained 
are  placed  for  addition  in  the  column  with  those  just  got.  Tables  LV-LVII  are  now 
entered,  the  first  with  Arg.  I,  the  second  with  Arg.  I  as  the  horizontal  argument  and 
A  as  the  vertical,  the  third  with  the  same  horizontal  argument,  but  B  as  the  vertical. 
The  sum  of  the  three  quantities  obtained  is  multiplied  by  the  integer  m,  and  the  product 
is  placed  in  the  column  with  the  quantities  from  Tables  XXXVI-LIV.  Tables  LVIII 
and  LIX  are  then  entered,  the  first  with  Arg.  I,  the  second  with  Arg.  I  as  the  hori- 
zontal argument  and  A  as  the  vertical ;  the  two  quantities  thus  obtained  are  added, 
and  the  sum  multiplied  by  m2,  and  the  product  placed  in  the  column  previously 
mentioned.  In  fine,  we  enter  Table  LX  with  the  Fundamental  Argument,  and  place 
the  quantity  obtained  in  the  same  column.  The  arrangement  of  this  teible  is  the  same 
as  that  of  Table  XXXV,  except  that  the  rate  of  motion  for  a  change  of  one  day  in  the 
argument  is  given  instead  of  its  logarithm. 

The  sum  of  the  quantities  in  the  column  is  the  common  logarithm  of  the  radius 
vector  of  Saturn. 

Tables  LXI-LXX  are  concerned  with  the  heliocentric  latitude  of  Saturn.  There 
are  two  decimals  of  the  second  of  arc  in  the  tabulated  quantities  which  are  not  to  be 
multiplied  by  m  or  its  powers;  and  three,  four,  and  five  for  those  which  are  to  be 
multiplied  severally  by  m,  m2,  and  m3. 

We  enter  Table  LXI  with  Arg.  Ill,  Table  LXII  with  Arg.  IX,  Table  LXIII 
with  Arg.  I  as  the  horizontal  argument  and  A  as  the  vertical,  Table  LXIV  with  the 
same  horizontal  argument  but  with  B  as  the  vertical,  and  Table  LXV  with  the  same 
horizontal  argument  but  with  C  as  the  vertical.  These  five  quantities  are  placed  in  a 
column  to  be,  with  others,  added  together.  We  enter  Table  LXVI  with  the  Funda- 
mental Argument,  and  Table  LXVII  with  Arg.  I  as  the  horizontal  argument  and  A  as 
the  vertical.  The  two  quantities  thus  obtained  are  added  and  their  sum  multiplied 
by  m;  the  product  is  placed  in  the  column  with  the  five  previous  quantities.  We 
enter  Table  LXVIII  with  the  Fundamental  Argument,  and  the  product  of  the  quantity 
obtained  by  m2  is  placed  in  this  column.  Table  LXIX  is  entered  with  the  same 
argument,  and  the  product  of  the  quantity  obtained  by  w3  is  also  placed  in  this 
column.  In  fine,  we  enter  Table  LXX  with  the  Fundamental  Argument,  and  the 
quantity  obtained  is  placed  in  the  column.  The  arrangement  of  this  table  is,  in  all 
respects,  similar  to  that  of  Table  LX. 

The  sum  of  the  quantities  in  this  column  is  the  heliocentric  latitude  of  Saturn 
referred  to  the  ecliptic  of  date. 

This  completes  the  derivation  of  the  position  of  Saturn,  but  if  the  orbit  longitude 
is  wanted  Table  LXXI  furnishes  the  means  of  obtaining  it.  In  the  first  part  of  this 
table  is  found  for  the  beginning  of  every  twentieth  year,  from  1 600  to  2000,  the  longi- 
tude of  the  ascending  node  counted  from  the  mean  equinox  of  date.  By  subtracting 
the  arc,  obtained  from  this  table  with  the  date  as  argument,  from  the  elliptic  longi- 
tude, is  obtained  the  argument  proper  for  finding  the  correction,  which  must  be  added 
to  the  elliptic  longitude  in  order  to  obtain  the  orbit  longitude.  The  value  got  from 
the  column  to  the  left  is  that  which  would  avail  were  the  epoch  1850.    For  any  other 
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time  this  value  must  be  corrected  by  means  of  the  variation  in  a  century  which  is 
given  in  a  column  to  the  right  Care  must  be  taken  to  read  the  signs  of  these  two 
quantities  on  the  same  side  as  the  argument. 

Note  I. — It  is  supposed  that  the  perturbations,  which  Neptune  produces  in  Saturn, 
will  be  obtained  with  greater  accuracy  if  Tables  XXVI  and  LIV  are  entered  not  with 
Arg.  I  as  the  horizontal  argument,  but  with 

Arg.  I  +  Equation  of  Table  VIII  —  24*2. 

The  maximum  effect  of  this  change  in  the  longitude  of  Saturn  is  o".o6,  and  in  the 
logarithm  of  the  radius  vector  a  single  unit  in  the  seventh  decimal.  In  strict  rigor  we 
ought,  at  the  same  time,  to  add  to  the  argument  C  the  correction  (in  its  own  units) 


iooo 


[Equation  of  Table  VIII— 24*2]. 


The  maximum  effect  of  this  on  the  longitude  is  o".oi*]. 

Note  II. — The  exigencies  of  printing  have  not  always  permitted  the  indication  of 
the  decimal  value  of  the  figures  tabulated  in  the  tables.  But,  in  all  cases,  equations 
which  are  to  be  added  are  tabulated  to  the  same  number  of  decimals.  The  only 
exceptions  are  in  Tables  VIII  and  XXXVII,  where,  for  dates  extraneous  to  the  period 
1 550-2 1 50,  it  has  been  thought  sufficient  to  give  two  decimals  less  than  for  dates 
within  this  period.  It  is  recommended  that  when  a  position  of  Saturn  is  computed  for 
a  date  without  the  mentioned  period  two  decimals  should  be  cut  off  from  the  equations 
obtained  from  the  other  tables — that  is,  that  we  be  content  with  seconds  instead  of 
hundredths  of  a  second. 

Note  III. — In  making  the  multiplications  by  m,  m2,  and  *w3,  regard  must  be  had  to 
the  signs  of  both  factors.    The  multiplication  is  algebraical. 
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Table  I.  —  Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0 


Year. 

m. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

d. 

d. 

d. 

d. 

d. 



d. 

d. 

d. 

1750 

— 3 

4230.  5591 

73236 

7946. 44 

6996. 8 

5217 

1741.  1 

8866 

131S1 

1751 

—3 

4595.  5591 

73601 

8311.44 

108.3 

5582 

2106.  1 

9231 

!3546 

1752B 

—3 

4961.  5591 

73967 

8677. 44 

474.  3 

5948 

2472. 1 

9597 

13912 

"753 

—3 

5326.  5591 

74332 

9042.44 

839  3 

63«3 

2837. 1 

9962 

14277 

1754 

— 3 

5691.  5591 

74697 

9407.44 

2204.  3 

6678 

3202. 1 

10327 

14642 

1755 

— 3 

6056.  5591 

75062 

9772. 44 

1569. 3 

7043 

3567. 1 

10692 

15C07 

1756B 

—3 

6422.  5591 

75428 

10138. 44 

1935. 3 

7409 

3933-  1 

1 1058 

'537* 

1757 

-3 

6787.  5591 

75793 

10503.  44 

2300.3 

7774 

4298. 1 

76 

15738 

1758 

—3 

7152. 5591 

76158 

10868.  4 \ 

2665.3 

8i39 

4663.  1 

441 

16103 

1759 

— 3 

7517. 5591 

76523 

1 1233. 44 

3030.  3 

8504 

5028.  1 

806 

16468 

1760B 

—3 

7883.  5591 

76889 

11599.44 

3396- 3 

8870 

5394- 1 

1172 

266 

1761 

—3 

8248. 5591 

77254 

1 1964. 44 

376i.  3 

9235 

292.  6 

1537 

631 

1762 

—3 

8613.  5591 

77619 

12329.44 

4126.3 

9600 

657.6 

1902 

996 

1763 

—3 

8978.  5591 

77984 

12694.44 

449".  3 

9965 

1022.  6 

2267 

1361 

1764  B 

—3 

9344.  5591 

78350 

13060.  44 

4857.  3 

1 033 1 

1388.6 

2633 

1727 

1765 

— 3 

9709.  5591 

78715 

13425.44 

5222.  3 

10696 

1753.  6 

2998 

2092 

1766 

— 3 

10074.  5591 

79080 

13790.  44 

5587.3 

11061 

2118.6 

3363 

2457 

1767 

—3 

I0439-  5591 

79445 

I4I55.44 

5952.  3 

1 1426 

2483.  6 

3728 

2822 

1768B 

—2 

46.  3582 

7981 1 

14521.44 

6318.3 

11792 

2849.  6 

4094 

3188 

1769 

— 2 

411.  3582 

80176 

14886. 44 

6683.  3 

12157 

3214.  6 

4459 

3553 

1770 

—2 

776.  3582 

80541 

1525 1.  44 

7048.  3 

12522 

3579- 6 

4824 

39i8 

1771 

— 2 

1 141.  3582 

80906 

15616. 44 

159.8 

12887 

3944-  6 

5189 

4283 

1772B 

— 2 

1507.  3582 

81272 

15982.44 

525.8 

13253 

4310.6 

5555 

4649 

1773 

— 2 

1872.  3582 

81637 

16347.44 

890.  8 

13618 

4675.6 

5920 

5014  ; 

1774 

— 2 

2237.  3582 

82002 

1 6712. 44 

1255. 8 

13983 

5040.  6 

6285 

5379  ' 

1775 

— 2 

2602.  3582 

82367 

17077.  44 

1620.  8 

14348 

5405.  6 

6650 

5744 

1776B 

—2 

2968.  3582 

82733 

17443.  44 

1986. 8 

14714 

305.  2 

7016 

61 10 

1777 

— 2 

3333- 3582 

83098 

1 7808.  44 

2351.8 

15079 

670.  2 

738i 

6475 

1778 

— 2 

3698.  3582 

83463 

18173.44 

2716.  8 

"5444 

1035. 2 

7746 

6S40 

1779 

—2 

4063.  3582 

83828 

18538.44 

3081.8 

15809 

1400.  2 

8111 

7205 

1780B 

-—2 

4429.  3582 

84194 

18904.  44 

3447-  8 

16175 

1766.  2 

8477 

7571 

1781 

— 2 

4794.  3582 

84559 

19269.  44 

3812.8 

16540 

2131.  2 

8842 

7936  \ 

1782 

—2 

5159- 3582 

84924 

19634.44 

4177-8 

16905 

2496.  2 

9207 

8301 

1783 

— 2 

5524.  3582 

85289 

19999.44 

4542.  8 

17270 

2861. 2 

9572 

8666 

1784B 

— 2 

5890.  3582 

85655 

20365.  44 

4908.  8 

17636 

3227. 2 

9938 

9032 

1785 

—2 

6255. 3582 

86020 

20730.  44 

5273.8 

18001 

3592.  2 

10303 

9397 

1786 

— 2 

6620.  3582 

86385 

21095. 44 

5638. 8 

18366 

3957.  2 

10668 

9762 

1787 

—2 

6985.  3582 

86750 

21460. 44 

6003.  8 

I873I 

4?22.  2 

H033 

10127 

1788B 

— 2 

735i-  3582 

87116 

21826.44 

6369. 8 

19097 

4688.  2 

5i 

10493 

1789 

— 2 

7716.  3582 

87481 

22191. 44 

6734.  8 

19462 

5053  2 

416 

10858 

1790 

— 2 

8081.3582 

87846 

321.  22 

7099.8 

19827 

5418.  2 

7S1 

1 1 223 

1791 

— 2 

8446.  3582 

882 1 1 

686.  22 

211. 4 

20192 

316-7 

1 146 

11588 

1792B 

—2 

8812.  3582 

88577 

1052.  22 

577.4 

20558 

682.7 

1512 

11954 

1793 

— 2 

9177.3582 

88942 

1417.  22 

942.4 

53 

IO47.  7 

1877 

12319 

1794 

— 2 

9542.  3582 

89307 

1782. 22 

13074 

418 

1412.  7 

2242 

12684 

1795 

—  2 

9907.  3582 

89672 

2147.  22 

1672.4 

783 

1777.7 

2607 

13049 

1796  B 

— 2 

10273.  3582 

90038 

2513. 22 

2038.  4 

1 149 

21437 

2973 

I34I5  , 

1797 

— 2 

10638.  3582 

90403 

2878. 22 

2403.  4 

1514 

2508.  7 

3338 

13780 

1798 

—  1 

244.  1572 

90768 

3243.  22 

2768.  4 

1879 

2873  7 

3703 

14145 

1799 

—  1 

609.  1572 

9II33 

3608.  22 

3133.4 

2244 

3238.  7 

4068 

14510 
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SATURN. 

(Jem.  1  in  bissextile  years)  of  each  year  during  the  period  1750-1950. 
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IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

7T+///. 

Year. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

O       /  // 

2476.  0 

0452 

15401 

8qi 

U7J 

2Q7Q 

■*y/ y 

5708 

1 4  50 

151 

105 
*yj 

88  42  51.  85 

\JSJ     if*  JJ. 

1 7  50 

2841.  9 

08l7 

15768 

1258 

'  1144 

607  1 

1815 

n8 

101 

88  43  44.  08 

1751 

3207.9 

IOI83 

170 

l624 

37IO 

6439 

2181 

126 

8 

88  44  34. 44 

1752B 

3572-  9 

IO548 

535 

1989 

4075 

6804 

2546 

"3 

144 

88  45  24.  66 

1753 

1Q17.  O 

I OO1 1 

900 

2154 

CI 

J 1 

7160 
/  iyjy 

198 

100 

50 

88  46  14.  89 

17  54 

4102.  O 

I  I  278 

1265 

27 1 Q 

416 

75  74 

561 

87 

185 

88  47    5.  11 

1755 

1  jj 

115.  5 

I  Co 
*  jw 

1631 

108? 

782 

7  OOO 

02Q 

y^y 

74 

Q2 

y^ 

88  47  5  5.  47 

I756B 
*  /  j"  l' 

700.5 

515 

1996 

331 

1 147 

8265 

1294 

61 

228 

88  48  45.  69 

l7Sl 

1065.5 

880 

2361 

696 

1512 

863O 

1659 

48 

134 

88  49  35.  92 

1758 

Id. 70.  5 

1 2d.? 

2726 

I06l 

1877 
10/  / 

800  5 

°yyj 

2024 

15 
jj 

40 

88  50  26.  14 

I7  5Q 

1  /  jy 

I7o6. 5 

l6l  I 

10Q2 

1427 

2241 

2100 

*Sy^ 

21 

176 

88  51  16.  50 

I760B 

2161. 5 

IQ76 

*  y/ 

1457 

I7Q2 

*  /  74 

26o8 

0726 
y/ 

41 

IO 

82 

88  52    6.  73 

76? 

2526.  5 

2341 

3822 

2157 

2973 

1 009 1 

408 

375 

218 

88  52  56.  95 

1762 

2891.5 

2706 

4187 

2522 

3338 

10456 

773 

362 

124 

88  53  47-  17 

1763 

1257. 5 

1072 

4551 

2888 

1704 
j/ v<r 

264 

1 1 1Q 

1 1  jy 

150 

1L 

88  54  17.  54 

l622.  5 

1417 

d.Ql8 

*  OJ 

4069 

629 

I  504 

117 
jj/ 

166 

88  55  27.  76 

w"  JJ  * /  •  /  w 

1765 

1087.  5 

l8o2 

5281 

500 

45 

QQ4 

77*T 

I869 

124 

72 

88  56  17.  98 

1766 

19.  I 

4167 

5648 

865 

4IO 

'359 

2234 

3IO 

208 

88  57    8.  21 

1767 

385.1 

4533 

6014 

1231 

776 

1725 

.26OO 

298 

"5 

88  57  58.  57 

1768  B 

7  SO.  I 

4808 

6l7Q 

I  506 

I  141 

2090 

251 

JO 

285 

21 

88  58  48  7Q 

1760 

i  /  vy 

1 1 15.  I 

526-1 

674.4 

I06  I 

I506 

2455 

618 

272 

156 
■  J 

88  50  iq.  02 

J7  JJ 

I  770 

I480. I 

5628 

7IOQ 

2326 

I87I 

282t) 

081 

7UJ 

25Q 

*J7 

62 

89    0  29.  24 

1771 

1846.  I 

5994 

7475 

2692 

2237 

3186 

1349 

247 

199 

89    I  19. 60 

'772  Ii 

2211.  I 

6359 

7840 

3057 

2602 

3551 

1714 

234 

I05 

89     2  9.83 

1773 

2576.  I 

67  2d 

8205 

104 

2067 

*-yyj  1 

1Ql6 

207Q 

22  I 

II 

8q    1    0  05 

°7      J  J 

1774 

2Q4I.  I 

7080 

8570 

669 

1512 

4281 

2444 

208 

146 

80     1   50  27 

1775 
1  // j 

1107.  I 

7455 

8016 

1015 

1608 

Ju7° 

4647 

07 

y/ 

I96 

C  ? 

J  J 

8o    4  40.  61 

I776B 

3672.  I 

7820 

930I 

I40O 

4063 

50I2 

462 

183 

I89 

89   5  30. 86 

•777 

4037.  I 

8185 

9666 

1765 

39 

5377 

827 

I69 

95 

89   6  21.08 

.778 

68.6 

8550 

IOO3  I 

21 IO 

404 

5742 

1 192 

156 

80    7  II.  11 

1770 
*  /  /  y 

d14.  6 

8916 

10107 

24q6 

7  70 

6108 

1558 

*  35° 

144 

1 17 
1  J/ 

89    8    1 . 67 

1780B 

700.  6 

9281 

10762 

2861 

1 1 15 

6471 

IQ21 
»y*>j 

III 
*  J  * 

41 

^J 

89    8  51.  89 

I78l 

1164.  6 

9646 

III27 

108 

1500 

6838 

2288 

Il8 

179 

89    9  42.  1 1 

1782 

1529.  6 

IOOII 

I  1492 

473 

1865 

7203 

2653 

I05 

89  10  32.  34 

1783 

1805.  6 

10177 
j  /  / 

I  I858 

8 10 

UJ7 

2211 

7560 

/  Ju7 

107 

Ql 

yj 

221 

89  1 1  22.  70 

I784B 

2260.  6 

10742 

12223 

I  204 

25o6 

70 14 

672 

80 

I  27 

89  12  12.  92 

1785 

2625. 6 

1 1 107 

12588 

I56q 

*  j  y 

296l 

8200 

"677 

1017 

67 

1 1 

80  1 1  1.15 

°y  'j    j*  *j 

I786 

2990. 6 

1 1472 

12953 

1934 

3326 

8664 

1402 

54 

I69 

89  13  53-37 

1787 

3356-  6 

344 

*33f9 

2300 

3692 

9O3O 

1768 

42 

76 

89  14  43.  73 

I7S8B 

3721.6 

709 

13684 

2665 

4057 

9395 

2133 

28 

211 

s9  15  33-96 

I789 

4086.6 

1074 

14049 

3030 

32 

9760 

2498 

15 

"7 

89  16  24.  18 

I700 

118.2 

1439 

14414 

277 

397 

10125 

I50 

2 

23 

89  17  14.  40 

1791 

484.  2 

1805 

14780 

643 

763 

1 049 1 

516 

368 

160 

89  18  4.76 

I792B 

849.2 

2170 

I5H5 

1008 

1128 

298 

88 1 

355 

66 

89  18  54.  99 

1793 

1214.  2 

2535 

15510 

1373 

H93 

663 

1246 

342 

201 

89  19  45.  21 

1794 

1579. 2 

2900 

15875 

1738 

1858 

1028 

161 1 

329 

107 

89  20  35.  44 

1795 

1945.2 

3266 

16241 

2104 

2224 

1394 

1977 

3i7 

14 

89  21  25.  80 

1796  B 

2310.  2 

3631 

16606 

2469 

2589 

1759 

2342 

304 

150 

89  22  16.  02 

'797 

2675. 2 

3996 

1 697 1 

2834 

2954 

2124 

2707 

291 

56 

89  23    6.  24 

1798 

3040.  2 

436i 

17336 

81 

3319 

2489 

360 

278 

191 

89  23  56.  47 

»799 
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TABLES  OF 

Table  I. —  Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0 


Year. 

tn. 

1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

TTT 
VIII. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1800 

— 1 

974.  if 

)72 

91498 

3973-  22 

3498.4 

2609 

36037 

4433 

14875 

1 801 

—I 

%72 

91863 

4338.  22 

3863.4 

2974 

3968.7 

4798 

15240 

1802 

— 1 

I70A.  I« 

J72 

92228 

4703.  22 

4228.  4 

3339 

4333-  7 

5163 

15605 

i8r»? 
1003 

2069.  I 

C72 

co68  22 

^Vy\J<J.  Stmt 

4. CO?  A 

4.608.  7 

CC28 

ICQ70 

1804B 

__J 

2A.1K.  II 

172 

929S9 

5434-  22 

4959.4 

4070 

5O04.7 

5894 

16336 

1805 

— 1 

2800.  I. 

)72 

93324 

5799.  22 

5324.4 

4435 

5429. 7 

6259 

132 

1806 

—  1 

!72 

93689 

6164. 22 

5689.4 

4800 

328.3 

6624 

497 

1807 

— 1 

JJJW'  . 

172 

94054 

6529.  22 

6054.4 

5165 

693-3 

6989 

862 

1808B 

3896. 1 

i72 

C\AA  20 

680 C  22 

6420. 4 

CC  71 

ioco.  7 

7"KC 

1228 

1809 

_i 

4261.  I 

»72 

94785 

720O.  22 

6785.4 

5896 

1424. 3 

7720 

1593 

I8IO 

— 1 

4626.  II 

)72 

95150 

7625.  22 

7150.4 

6261 

1789.  3 

8085 

1958 

l8l  I 

—i 

>72 

95515 

79OO.  22 

261.  9 

6626 

2154.3 

8450 

2323 

I8I2B 

-1 

»72 

95881 

8356.  22 

627.9 

6992 

2520.  3 

88l6 

2689 

IOI3 

C722. I' 

%72 

96246 

872I.  22 

002  0 
yy**  y 

1  DDI 

288c.  1 

9l8l 

20CA 

l8l4 

_I 

6087.  II 

J72 

966l  I 

9086.  22 

1357.9 

7722 

3250. 3 

9546 

3419 

I8I5 

— 1 

6452.  I. 

)72 

96976 

945 1-  22 

1722.  9 

8087 

3615-3 

9911 

3784 

l8l6B 

— 1 

68l8.  I 

572 

97342 

9817.  22 

2088.9 

8453 

3981.3 

10277 

4150 

1817 

— 1 

7l8^.  I* 

572 

97707 

IOI82.  22 

2453- 9 

88l8 

4346.  3 

IO642 

45  <5 

l8l8 

7^48.  I« 

>72 

r\8r>72 

90U7Z 

2818.  9 

Ol8l 

A  7 II  "J 

I IOO7 

4880 

I8I9 

_J 

7QI \.  I 

172 

98437 

I O9I2.  22 

3183.9 

9548 

5076.  3 

25 

5245 

I820B 

— 1 

8279.  I « 

)72 

98803 

I I278. 22 

3549-  9 

9914 

5442.3 

391 

561 1 

1821 

—1 

8644.  I« 

J72 

99168 

I 1643. 22 

39H.  9 

IO279 

340.9 

756 

5976 

1822 

-1 

QOOQ.  1 1 

»72 

99533 

12008.  22 

4279. 9 

I0644 

705.9 

II2I 

6341 

l821 

Q374.  I1 

J72 

00808 

I2373.  22 

I IOO9 

1070. 9 

i486 

6706 

1824  B 

-1 

Q74.0.  I 

572 

100264 

I2739.  22 

5010.  9 

11375 

1436.9 

1852 

7072 

1825 

—1 

IOIO5.  I% 

572 

100629 

I3IO4.  22 

5375.9 

1 1740 

1801.9 

2217 

7437 

1826 

— 1 

1 0470.  I 

572 

100994 

I3469.  22 

5740.9 

1 2 105 

2166.  9 

2582 

7802 

1827 

0 

101359 

I3834.  22 

6105.  9 

I2470 

2531. 9 

2947 

8167 

1828  B 

441 .  0 

;6i 

I42OO.  22 

"4/  *•  y 

12876 

*°7/ • y 

nil 

1829 

0 

806.  Ql 

;6i 

IO209O 

I4565.  22 

6836.  9 

I320I 

3262. 9 

3678 

8898 

1830 

0 

1x71.  9f 

,63 

IO2455 

I493O.  22 

72OI.  9 

13566 

3627. 9 

4043 

9263 

1831 

0 

1536.  9. 

563 

IO2820 

15295.22 

3135 

13931 

3992.9 

4408 

9628 

1832B 

0 

IQ02.  Q 

103 I 86 

I566I.  22 

679.5 

I4297 

4358. 9 

4774 

9994 

18?? 
10  3J 

2267.  Ql 

f6o26  22 

IO44..  5 

I4662 

A72?  O 

CI  3Q 

■  OICO 
IUJJ7 

1834 

0 

26^2.  Ql 

;6i 

IO3916 

1 639I.  22 

I409.5 

15027 

5088.  9 

5504 

10724 

1835 

0 

2997.  91 

>63 

IO428I 

16756.  22 

1774. 5 

15392 

5453-  9 

5869 

1 1089 

1836B 

0 

3363. 9f 

>63 

IO4647 

I7I22. 22 

2140. 5 

15758 

353-4 

6235 

1 1455 

1837 

0 

3728. 9« 

.63 

I O5OI 2 

I7487.  22 

2505.5 

r6i23 

718.4 

6600 

1 1820 

1838 

0 

4093. 91 

.63 

105377 

I7852.  22 

2870.5 

16488 

1083.4 

6965 

12185 

'839 

0 

4458.  91 

.63 

105742 

l82l7>  22 

3235-5 

16853 

1448.4 

733° 

12550 

1840  B 

0 

4824.  91 

>63 

1 06 1 08 

18583.  22 

3601.5 

17219 

1814.  4 

7696 

1 291 6 

1841 

0 

5189.  91 

.63 

I06473 

I8948.  22 

3966.5 

17584 

2179.4 

8o6l 

13281 

1842 

0 

5554-  9! 

.63 

IO6838 

I93I3.  22 

433L5 

17949 

2544.  4 

8426 

13646 

1843 

0 

5919.  9f 

>63 

107203 

I9678.  22 

4696.5 

I83I4 

2909.4 

8791 

14011 

1844B 

0 

6285.  91 

J63 

IO7569 

20O44.  22 

5062.5 

I868O 

3275. 4 

9157 

14377 

1845 

0 

6650. 91 

.63 

107934 

20409.  22 

5427.5 

I9O45 

3640. 4 

9522 

14742 

1846 

0 

7015.9! 

.63 

I08299 

20774.  22 

5792. 5 

1 94IO 

4005.4 

9887 

15107 

1847 

0 

738o.  9f 

.63 

IO8664 

21 139.  22 

6i57. 5 

19775 

4370. 4 

10252 

15472 

1848B 

0 

7746.  9f 

>63 

IO903O 

2I505.  22 

20I4I 

4736. 4 

I06l8 

15838 

1849 

0 

8111.91 

)63 

109395 

2187O.  22 

t&i 

20506 

5101.4 

IO983 

16203 

Digitized  by 


Google 


SATURN. 

(Jan.  1  in  bissextile  years)  of  each  year  during  the  period  1750-1950 — Continued. 


205 


IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Year. 

A 

a. 

a. 

a. 

A 

a. 

A 

a. 

A 

a. 

A 

a. 

A 

a. 

a. 

0     /  // 

34°5-  2 

4726 

17701 

A  A§\ 
440 

3054 

2054 

725 

265 

97 

89  24  46*  69 

t  fts-vn 

I500 

3770.  2 

5°9! 

vQ<-\AA 
I5O00 

fit  ¥ 

51 1 

4049 

3219 

1090 

25* 

4 

89  25  36.  92 

1 801 

4«35-2 

5456 

1 843 1 

1176 

25 

3584 

1455 

238 

139 

89  26  27.  14 

1802 

166.7 

5821 

I8796 

1541 

390 

3949 

1820 

225 

45 

89  27  17.36 

1803 

532-  7 

A»ft«r 

I9162 

1907 

nrA 

75° 

43*5 

ovftA 
2I50 

213 

1  ft* 

152 

59  25     7*  72 

1504  Jt> 

597. 7 

6552 

*9527 

2272 

1 121 

jAftrt 
4O5O 

2551 

200 

ftft 
55 

ftr»    *y  ft    f  •»  *\r* 

59  25  57.  95 

I5O5 

1262. 7 

69I7 

19892 

2637 

f  ,iftA 
I45O 

5°45 

204 

tfi*T 
157 

223 

89  29  48.  17 

I500 

1627. 7 

7282 

20257 

3002 

I85I 

54IO 

569 

174 

129 

89  3°  38.  40 

l807 

1993-  7 

7648 

20623 

250 

2217 

5776 

935 

102 

36 

89  31  28.  76 

I508B 

2358-  7 

80I3 

osvnftft 
2O9OO 

615 

2582 

OI4I 

1300 

149 

172 

59  32  15.  95 

I5O9 

2723.  7 

°370 

21353 

950 

2947 

05OO 

t  AAr 

w  ,a 

*3° 

*vft 
75 

59  33    9.  20 

¥  ft  lf\ 

I5IO 

3055.  7 

0743 

21 7 18 

!345 

33 12 

O57I 

2030 

122 

213 

89  33  59-43 

■  ft  *  t 
151 1 

3454- 7 

9I09 

22084 

1711 

3678 

7237 

2396 

no 

I20 

89  34  49-  79 

I8I2B 

38197 

9474 

22449 

2076 

4043 

7002 

48 

97 

26 

89  35  40.01 

I813 

4184.  7 

9839 

22814 

2441 

'9 

7967 

413 

54 

*Ai 
102 

89  36  30.  24 

■  Si  a 
I5I4 

210.  3 

10204 

23'79 

-»ftr»A 

2000 

384 

ft  -»->*» 
5332 

nnft 
775 

71 

Aft 

Q  A 

59  37  20. 40 

t fit  r 
lol  5 

582-  3 

10570 

23545 

54 

75° 

ftA/ifi 

1144 

59 

204 

&S\      ift       IA      ft /I 

59  3°   'O.  52 

1  ft  1 A  U 

947.3 

i°935 

23910 

419 

1115 

9063 

1509 

46 

no 

89  39  !-05 

I8I7  [ 

11300 

24275 

784 

1480 

9428 

1874 

33 

16 

89  39  51- 27 

I8l8  1 

'677. 3 

171 

24640 

1 149 

,<J45 

9793 

2239 

20 

152 

89  40  4'*  49 

vft  f  n 
1OI9 

2043.  3 

537 

25000 

'5'5 

221 1 

10159 

2OO5 

c 
0 

59 

ftn   At    11  fir 

*>9  41  31-  °5 

IOZU  n 

1     2408. 3 

902 

2537! 

iftftr» 

257O 

10524 

255 

373 

194 

ftrk    >t  t    it  r\SL 

09  4^ 

'     2773. 3 

1267 

25736 

2245 

2941 

331 

623 

360 

100 

89  43  12.  30 

1822 

1  3'38-3 

1632 

26101 

2610 

3306 

696 

988 

346 

6 

89  44    2.  53 

1823 

35°4-  3 

1998 

26467 

2976 

3672 

1062 

'354 

334 

'43 

89  44  52.  89 

1524  £> 

3809. 3 

2363 

26532 

223 

4037 

1427 

1719 

321 

49 

89  45  43-  1 1 

■  ft  ^  r 
1525 

4234- 3 

2725 

27197 

e  ftft 
550 

l3 

1792 

1/-\ft  A 
2054 

<*r\ft 
305 

f  2.A 

154 

89  46  33-  33 

IoZO 

265.9 

3°93 

27562 

953 

378 

2157 

2449 

2Q5 

90 

89  47  23.  56 

1827 

631.9 

3459 

27928 

1319 

744 

2523 

I02 

283 

227 

89  48  13.  92 

1828  B 

996.9 

3824 

28293 

t  AC  a 
I684 

1 109 

2555 

467 

270 

*33 

89  49   4-  14 

1829 

1 361.  9 

4189 

oftAr  ft 

2049 

*474 

3253 

532 

257 

39 

59  49  54.  37 

I530 

1726.9 

4554 

29023 

2414 

•>Ai  ft 
3OI5 

1 197 

244 

*74 

89  50  44.  59 

1531 

'     2092. 9 

4920 

29389 

278O 

2205 

3984 

1563 

232 

81 

89  51  34-95 

1832  B 

1     2457-  9 

5285 

29754 

27 

2570 

4349 

I928 

219 

217 

89  52  25.  18 

1833 

2822.  9 

5650 

30I  19 

392 

2935 

47*4 

2293 

205 

123 

89  53  15.40 

'034 

3l87-9 

0015 

3O484 

757 

3300 

5079 

2055 

192 

29 

89  54   5-  02 

l835 

I  35539 

Aiftr 

3°85° 

1123 

<»aaa 
3000 

5445 

312 

IOO 

1  Ac 
I05 

ft/1     tA  /\ft 

59  54  55-  95 

I03O  15 

3918.9 

6746 

31215 

1488 

4031 

5810 

677 

I67 

71 

89  55  46.  21 

1837 

71 1 1 

nc8o 

6 

617? 

1 04.2 

%\JIAfA, 

207 

80  *6  16.  A.7. 

I838 

3'5-4 

7476 

31945 

2218 

371 

6540 

I407 

141 

"3 

89  57  26.66 

1839 

681.4 

7842 

323H 

2584 

737 

6906 

1773 

I29 

20 

89  58  17.02 

1840  B 

'     1046. 4 

8207 

32676 

2949 

1 102 

7271 

2138 

Il6 

155 

89  59   7-  24 

1841 

i  1411.4 

8572 

3304I 

196 

1467 

7636 

2503 

I03 

61 

89  59  57-  46 

1842 

!  1776.4 

8937 

334o6 

561 

1832 

800I 

155 

90 

197 

90  0  47. 69 

1843 

2142. 4 

9303 

33772 

927 

2198 

8367 

521 

78 

104 

90   1  38.05 

1844  B 

2507. 4 

9668 

34137 

1292 

2563 

8732 

886 

64 

10 

90  2  28. 27 

1845 

2872. 4 

IOO33 

34502 

1657 

2928 

9097 

1251 

51 

145 

90   3  *8.  5° 

1846 

3237-4 

IO398 

34867 

2022 

3293 

9462 

1616 

38 

5i 

90  4  8.72 

1847 

3603. 4 

IO764 

35233 

2388 

3659 

9828 

1982 

26 

188 

90  4  59- 08 

1848  B 

3968. 4 

III29 

35598 

2753 

4024 

IOI93 

2347 

13 

94 

90   5  49-  31 

1849 
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TABLES  OF 

Table  I. —  Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0 


Year. 

m. 

1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

i  Ren 
1550 

0470.  95 

109760 

O.  OO 

0.  0 

0 

0.  0 

0 

18c  1 

0 

8841  0162 

1 101 25 

26l. OO 

161.  0 

161 

Jw3 

261. 0 

261 

1852B 

0 

9207.  9563 

110491 

731.  OO 

73i- 0 

731 

73»o 

731 

731 

1853 

0 

9572.  9563 

1 10856 

IO96.  OO 

1096.  0 

IO96 

1096. 0 

1096 

1096 

181  1 

° 

0027  Ol62 

9937*  9ju3 

ill  22 1 

1 46 1 .  OO 

1 46 1.  0 

I46 1 

1 46 1. 0 

1 461 

146 1 

i8ee 
1055 

° 

1 1 1 186 

1826.  OO 

1826. 0 

1826 

1826. 0 

1826 

1826 

i8c6  R 

t  066X  n  C  6  2 

I  I  IOC  2 

2I92.  OO 

2192. 0 

2I92 

2192. 0 

2192 

2 1 92 

•  I»57 

I 

274.  7554 

I123I7 

2557.00 

2557.0 

2557 

2557. 0 

2557 

2557 

I858 

1 

639-  7554 

I  I  2682 

2922.  OO 

2922. 0 

2922 

2922. 0 

2922 

2922 

iaDj  7114 
\U^4.  /JJ4 

I  I  2047 

2287  OO 

2287. 0 

2287 

2287  0 

2287 

2287 

I860B 

1770  7114 

I  I 2A I  I 

1  1  J'T1  J 

2fit 2  OO 

261 2  0 

261  2 

26c  2  O 

3uj3*  u 

261 2 
3ujJ 

26c  2 
JUD3 

1861 

1  7  •»  c  7  c  CjI 
*7j3-  7i>!>4 

I  I  2778 

40l8.  OO 

4018.  O 

401 8 

4018.  0 

4018 

4018 

1862 

J 

2IOO.  7554 

114143 

4383.  OO 

4383- O 

4383 

4383-  0 

43*3 

43S3 

1863 

1 

2465- 7554 

I 14508 

4748.  OO 

4748.  O 

4748 

4748. 0 

4748 

4748 

1864  B 

2811  7114 

I 14874 

11  Id.  OO 

11  Id  O 

11  id 

11  Id.  0 

j  M  14.  vr 

11 14. 

1 1  Id 

j  *  »4 

1865 

II06  7114 
jiyu.  / 3,34 

I  1 122Q 

1470.  OO 

1470.  O 

1d70 

12.6 

C47Q 

1470 

1866 

2l6l  7111 

I I l604 

l844  OO 

1844. 0 

1844 
^044 

277  6 

l844 
3044 

3°44 

1867 

I 

3926.  7554 

I  15969 

6209.00 

6209.  O 

6209 

742.6 

6209 

6209 

1868B 

4292.  7554 

I  16335 

6575.00 

6575. O 

6575 

1 108. 6 

6575 

6575 

1869 

; 

a6C7  7114 

I I67OO 

6940.  00 

694O.  O 

6940 

1472  6 

694O 

1870 

1022  7114 

I I706l 

7 101.  OO 

11.  1 

7  201 

1838.  6 

7  201 

7  201 

1871 

1l87  7114 

1 1 74 IO 

7670.  OO 

di6.  1 

7670 

2203. 6 

7670 

7670 

1872B 

1 

5753- 7554 

1 1 7796 

8036.  OO 

782.5 

8036 

2569. 6 

8036 

8036 

1873 

1 

61 18. 7554 

Il8l6l 

840I.  OO 

1 147.  5 

84OI 

2934. 6 

84OI 

84OI 

1 87  j. 

10/4 

648?  7114 

1 18126 
*  1 °3*u 

8766. OO 

1 112  1 

8766 

2200.  ft 

8766 

8766 

l87C 
,075 

6848  7114 
U040.  /3J4 

1 1 889 1 

l877  1 

ni  7  f 
9*3* 

1  ft  ft  A  f% 

ni  21 

9  *3l 

1876  B 

7214  7114 

I IQ217 

Q4Q7  OO 

224  2  1 

40  20  6 

0407 

04  07 
y^yi 

1877 

1 

7579-  7554 

I I9622 

9862.  OO 

2608.5 

9862 

4395- 6 

9862 

9862 

1878 

7944-  7554 

I I9987 

10227.  OO 

2973-  5 

10227 

4760. 6 

10227 

10227 

1870 

8200  7114 

I 20112 

IO592.  OO 

n;8  1 

1121  6 

10C02 

IOC02 
,U3V 

1880B 

8671  7114 

I20718 

IO958.  OO 

2704  1 

IO958 

2C  I 

IO958 

l88l 

I  21082 

1 1323.  OO 

4060  1 

¥1222 

700  I 

1 1  222 

■  I  2  27 

1882 

1 

9405.  7554 

1 21448 

II688.OO 

4434  5 

1 1 688 

755- 1 

340 

1 1 688 

1883 

1 

9770-  7554 

121813 

12053.00 

4799- 5 

12053 

1 120. 1 

7o5 

12053 

1884  B 

1  2  .1 1  n  00 

1161  1 

1  ^4iy 

i486.  1 

107 1 

mi  in 

1885 

1 

I010I  7114 

I  22144 
1  ^344 

I2784.  OO 

II20  1 

1 2784 

1 85 1.  1 

I  A  26 

I2784  ^ 

1 886 

107 

I 2  2000 

121 IO  OO 

180C  1 

3°y5'  3 

I  ">\ACi 

l3'49 

2216.  1 

l8oi 

I  2  I  Af\ 

'3*49 

1887 

2 

472. 5545 

123274 

13514.  OO 

6260. 5 

I35I4 

2581.  1 

2166 

'3514  1 

1888  B 

2 

838. 5545 

I 2364O 

I3880.OO 

6626.  5 

13880 

2947. 1 

2532 

13880 

1889 

2 

1203.  5545 

124005 

I4245.OO 

6991.5 

14245 

3312. 1 

2897  , 

14245 

1890 

2 

1568.  5545 

124370 

I461O.  OO 

103. 1 

I4610 

3677. 1 

3262 

I4610 

1891 

2 

1933-5545 

124735 

14975- 00 

468. 1 

14975 

4042. 1 

3627 

14975 

1892  B 

2 

2299- 5545 

I25IOI 

15341.00 

834.1 

I534I 

4408. 1 

3993 

I534I 

1893 

2 

2664. 5545 

125466 

15706.  00 

1 199. 1 

15706 

4773- 1 

4358 

15706 

1894 

2 

3029.  5545 

I  2583 I 

1 6071.  00 

1564. 1 

1 607 1 

5138. 1 

4723 

1607 1 

1895 

2 

3394-  5545 

I26I96 

16436. 00 

1929. 1 

16436 

367 

5088 

16436 

1896B 

2 

376o.  5545 

126562 

16802.  00 

2295. 1 

16802 

402.7 

5454 

234 

1897 

2 

4125.5545 

I26927 

17167.  00 

2660. 1 

17167 

767.7 

5819 

599 

1898 

2 

449°-  5545 

127292 

17532.00 

3025. 1 

17532 

1 132.  7 

6184 

964 

1899 

2 

4855-  5545 

127657 

17897.  00 

33v°.  1 

17897 

H97-  7 

6549 

1329 
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IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

jr-f  ht. 

Year. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

A 
(1. 

- 

Of  // 

0. 0 

0 

0 

0 

0 

O 

9°   0  39-  53 

1050 

16?.  0 

l6q 

16? 

16  * 

16c 

16c 

16c 

Il6 

OO      7    OC\    7  C 

y°    7  29- 75 

1051 

731 

731 

731 

731 

731 

731 

353 

A3 

90    8  20.  12 

1852  B 

1096.0 

1096 

1096 

IO96 

IO96 

1096 

1096 

34o 

178 

90    9  10.34 

1853 

14.61. 0 

1461 

1461 

1461 

L461 

I461 

1 46 1 

327 

04 

1 054 

1826.0 

1826 

1826 

1826 

1826 

1826 

1826 

^  I  A 

3*4 

220 

1055 

2192. 0 

2192 

2192 

2 1 02 

2I92 

2 1 92 

2192 

302 

I  ^7 
127 

9O   II   41.  15 

1050  D 

2557.0 

2557 

2557 

2557 

2557 

2557 

2557 

288 

33 

90  12  3I.37 

1857 

2922. 0 

2922 

2922 

2922 

2922 

2922 

210 

275 

168 

OO  13  21.  60 

1858 

"2287. 0 

1287 

1287 

169 

1287 

1287 

C7C 
5/5 

262 

74 

1^   11.  Ox 

IO59 

160  0 

i6ci 

C  1C 
5.55 

i6ci 

16c  1 

y4* 

250 

211 

if      0   t S 
yvJ  1^     z.  10 

4018. 0 

4018 

40l8 

900 

4018 

4018 

1 106 

217 

z37 

117 

9°  '5  5^"  4° 

l86l 

49.6 

4383 

4383 

1265 

4383 

4383 

1671 

224 

23 

90  l6  42.  63 

1862 

414.6 

4748 

4748 

1630 

359 

4748 

2036 

211 

158 

90  17  32.85 

I863 

780.  6 

j  *  *4 

72? 

C  1 14 

2402 

ion 

■yy 

6c 
°5 

on  18  21  21 

1864  B 

1  14c.  6 

j4/y 

?47Q 

236l 

IO9O 

C47Q 

C4 
54 

186 

201 

iy  13.  44 

1865 

15 10.  6 

jw44 

2726 

1844 

4*y 

171 

IOT 
IU7 

1866 

1875.6 

62O9 

6209 

3091 

l820 

6209 

784 

160 

13 

90  20  53.  88 

1867 

2241.  6 

6575 

6575 

339 

2186 

6575 

1 150 

147 

149 

90  21  44.  25 

1868B 

2606. 6 

694O 

694O 

1QA 

35 1 

60AO 

ICIC 
*5  *5 

I  7A 

<V>    9  ^    ^  A     A  7 

yU  22  34.47 

i860 
1009 

2071.  6 

*y/  *• 

7lOS 

710< 

IO69 

2916 

710? 

1880 

121 

101 
lyi 

OO   21    2>1  60 
^4.  uy 

1870 

7670 

7670 

IA7A 
*4J4 

128l 

7670 

22AC 
**45 

108 

r»7 
9/ 

OO    OA     1A  €\0 

yv  ^4  '4*  y^ 

lft7t 
I07I 

3702.  6 

8036 

8036 

■  I800 

3647 

8036 

26l  I 

96 

4 

90  25     5.  28 

I872B 

4067.  6 

84OI 

84OI 

2165 

40I2 

84OI 

264 

83 

139 

yO  25  55.  50 

1873 

00  1 
yy*  * 

8766 

8766 

2C10 

4.177 

8766 

629 

70 

4C 

45 

OO    oft    AC  17 

yu  <*u  45.  73 

IO74 

4U4.  t 

280? 

QUI 

yy4 

C7 

5/ 

181 

OO   27    "3C  f>C 

y"  27  35.  95 

io75 

810  1 

Q4Q7 

y4y/ 

Q4Q7 

y4y/ 

1A  7 

*4j 

7l8 

Q407 

y4y/ 

1 160 

At 
45 

88 

00  28   26    2 1 
yvj  *u  xvf.  ^  1 

1876B 

1 195. 1 

9862 

9862 

508 

IO83 

9862 

1725 

32 

223 

90  29  16.  53 

1877 

1560. 1 

10227 

10227 

873 

I448 

10227 

2090 

>9 

129 

90  30   6.  76 

1878 

102c  I 

IOCQ2 

10C02 

1218 

l8l  1 

14 
«J  ■ 

24CC 

c 

2C 

35 

of>  *30  cfi  nJ? 
y-*  ju  50.  yo 

1870 
1079 

229I.  I 

10958 

IO958 

1604 

2 1  70 

^*  /y 

4OO 

I08 

171 

172 

OO       I    4  7  7A 

y"  31  47* 34 

1880  B 

2656.  I 

1 1  72  I 

1 1 121 

1 060 

76C 

471 

1*8 

78 

OO   12    71  CI 

y"  32  j/.  57 

1S81 

302I.  I 

194 

1 1688 

2334 

2909 

1 130 

838 

345 

213 

90  33  27.  79 

1882 

3386. I 

559 

12053 

2699 

3274 

1495 

I203 

332 

119 

90  34  18.01 

1883 

27C2  I 

Q2C 

yz5 

I  24 IO 

16.40 

1 86l 

i  c6o 
*5uy 

120 

26 

OO    7C      8  7% 

y"  35    °-  3° 

1884  B 

1290 

I27Rl 

112 

AOOC 

2226 

ion 

207 

3U/ 

l62 

y^  J5  5°-  uu 

1885 

148  7 

1 1I4Q 

677 

4170 

25QI 

2200 
^xyy 

68 

00  ^6  R2 

1886 

513-7 

2020 

13514 

IO42 

346 

2956 

2664 

281 

203 

90  37  39-  o5 

1887 

879- 7 

2386 

13880 

I408 

712 

3322 

318 

269 

no 

90  38  29.41 

1888B 

1244.  7 

2751 

14245 

1773 

IO77 

3687 

683 

256 

16 

90  39  19- 63 

1889 

1609.7 

3"6 

14610 

2138 

I442 

4052 

1048 

243 

152 

90  40   9.  86 

1890 

1974.  7 

348l 

'4975 

2503 

1807 

4417 

1413 

229 

58 

90  41    0.  08 

1891 

2340.  7 

3847 

'5341 

2869 

2173 

4783 

1779 

217 

.  194 

90  41  50. 44 

1892  B 

2705.  7 

4212 

15706 

Il6 

2538 

5148 

2144 

204 

100 

90  42  40.66 

1893 

3070-  7 

4577 

16071 

481 

2903 

5513 

2509 

191 

6 

90  43  30-  89 

1894 

3435- 7 

4942 

16436 

846 

3268 

5878 

161 

178 

142 

90  44  21.  11 

1895 

3801.7 

53o8 

16802 

1212 

3634 

6244 

527 

166 

49 

90  45  n.47 

1896B 

4166.  7 

5673 

17167 

1577 

3999 

6609 

892 

153 

184 

90  46    1 .  70 

1897 

198- 3 

6038 

17532 

1942 

4364 

6974 

1257 

140 

90 

90  46  51. 92 

1898 

563-3 

6403 

17897 

2307 

340 

7339 

1622 

127 

226 

90  47  42. 14 

1899 
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TABLES  OF 

Table  I. — Values  of  the  Arguments  for  the  Greenwich  mean  noon  of  Jan.  0 


Year. 

m. 

I. 

II. 

III. 

IV. 

V. 

•VI. 

VII. 

VIII. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1900 

2 

5220.  5545 

128022 

18262.  00 

3755-  l 

18262 

1862.7 

69H 

1694 

1 901 

2 

5585. 5545 

128387 

18627.00 

4120.  1 

18627 

2227. 7 

7279 

2059 

1902 

2 

595o.  5545 

128752 

18992.  00 

4485.1 

18992 

2592.  7 

7644 

2424 

1  on  2 

2 

y  / 

4850.  1 

20C7  7 

8009 

2780 

I904B 

2 

6681.  5545 

129483 

19723.  OO 

5216.  1 

19723 

3323. 7 

8375 

3155 

1905 

2 

7046. 5545 

129848 

20088.  OO 

5581. 1 

20088 

3688.7 

8740 

3520 

1906 

2 

74i 1. 5545 

130213 

20453. 00 

5946.  1 

20453 

4053.  7 

9105 

3885 

1907 

2 

7776. 5545 

130578 

20818.OO 

631 1.  1 

20818 

4418.7 

9470 

4250 

1908  B 

2 

1 30944 

01 1  5La  no 

0077.  1 

711 

4704.  7 

4616 

1909 

2 

8507-5545 

131309 

21549.00 

7042.  I 

678 

5M9.  7 

10201 

4981 

1910 

2 

8872.  5545 

131674 

21914.00 

153- 6 

IO43 

48.3 

10566 

5346 

1911 

2 

9237.  5545 

132039 

43. 78 

518.6 

I408 

413- 3 

10931 

5711 

I9I2B 

2 

9603-  5545 

132405 

409. 78 

884.6 

1774 

779-3 

1 1 297 

6077 

ml  1 
'9*3 

2 

9900/  5545 

77A  78 

1 249.  6 

1914 

2 

10333-  5545 

133135 

"39.  78 

1614.  6 

2504 

1509.3 

68O 

6807 

1915 

2 

10698.  5545 

133500 

1 5O4.  78 

1979. 6 

2869 

1874. 3 

1045 

7172 

I916B 

3 

305-  3536 

133866 

187O.  78 

2345.6 

3235 

2240.3 

1411 

7538 

1917 

3 

670.  3536 

134231 

2235.  78 

2710.  6 

3600 

2605.3 

1776 

7903 

1918 

3 

io35-  353° 

■ ia Cnfi 

2600  78 

3U75*  0 

106  c 
J9U5 

207  O  "5 

2141 

8268 

1919 

3 

1400. 3536 

I 34961 

2965.78 

3440.6 

4330 

3335-  3 

2506 

8633 

I920B 

3 

1766.  3536 

135327 

3331-78 

3806.6 

4696 

3701.3 

2872 

8999 

1921 

3 

2i3I-3536 

135692 

3696.  78 

4171.6 

5o6l 

4066.3 

3237 

9364 

1922 

3 

2496. 3536 

136057 

4061.  78 

4536. 6 

5426' 

4431- 3 

3602 

9729 

ly*5 

44.26  78 

4901 . 6 

o9u7 

1924  B 

3 

3227.  3536 

136788 

4792. 78 

5267.  6 

6i57 

5162.3 

4333 

IO460 

1925 

3 

3592. 3536 

137153 

5157. 78 

5632. 6 

6522 

60.8 

4698 

IO825 

1926 

3 

3957-  3536 

I375I8 

5522. 78 

5997-  6 

6887 

425.8 

5063 

1 1 19O 

1927 

3 

4322.  3536 

137883 

5887. 78 

6362.  6 

7252 

790.8 

5428 

"555 

1928  B 

4U00.  35 

I  ">%'>AC\ 
I 30^49 

62 c?  78 
u^j3-  /° 

6728.  6 

7618 

1156.  8 

5794 

1 192 1 

1929 

3 

5053-  3536 

I 38614 

6618. 78 

7093.6 

7983 

1521.8 

6159 

12286 

I930 

3 

5418.  3536 

138979 

6983.  78 

205.  2 

8348 

1886. 8 

6524 

1 265  I 

1931 

3 

5783.  3536 

139344 

7348.  78 

570.2 

8713 

2251.8 

6889 

I3OI6 

1932  B 

3 

6149- 3536 

139710 

7714.  78 

936.2 

9079 

2617.8 

7255 

13382 

■j 
J 

D5I4«  3iM° 

8o7o  78 

OA  A  A 

y444 

2982. 8 

7620 

13747 

1934 

3 

6879-  3536 

I4O44O 

8444. 78 

1666.  2 

9809 

3347.  8 

7985 

I4II2 

1935 

3 

7244. 3536 

I40805 

8809.  78 

203I.  2 

10174 

3712.8 

8350 

14477 

1936  B 

3 

7610.  3536 

I4II7I 

9175- 78 

2397-  2 

10540 

4078.8 

8716 

14843 

1937 

3 

7975-  3536 

I4I536 

9540.  78 

2762.  2 

10905 

4443-8 

9081 

I5208 

1938 

3 

8340.  3536 

14  I 90I 

9905.  78 

3127.2 

1 1 270 

4808.8 

9446 

15573 

1939 

3 

8705-  3536 

142266 

I0270.  78 

3492.  2 

11635 

5173.8 

981 1 

15938 

1940B 

3 

9071-  3536 

142632 

10636.  78 

3858.2 

1 2001 

73-4 

10177 

163O4 

1941 

3 

9436.  3536 

142997 

11001. 78 

4223.  2 

12366 

438.4 

10542 

IOO 

1942 

3 

9801.  3536 

143362 

1 1 366. 78 

4588.  2 

12731 

803.4 

10907 

465 

1943 

3 

10166.  3536 

143727 

11731.78 

4953- 2 

13096 

1 168. 4 

1 1 272 

83O 

1944  B 

3 

10532.  353& 

I44O93 

12097.  78 

5319.2 

13462 

1534.4 

290 

1 196 

1945 

4 

138.  1527 

I44458 

12462. 78 

5684.  2 

13827 

1899.4 

655 

1561 

1946 

4 

503.  1527 

144823 

12827. 78 

6049.2 

14192 

2264. 4 

1020 

I926 

1947 

4 

868.  1527 

145 1 88 

13192. 78 

64I4.  2 

14557 

2629. 4 

1385 

2291 

1948  B 

4 

1234.  1527 

H5554 

13558. 78 

6780.2 

14923 

2995-4 

1751 

2657 

1949 

4 

1599. 1527 

145919 

13923. 78 

7145.2 

15288 

336o.4 

2116 

3022 
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(Jan.  1  in  bissextile  years)  of  each  year  during  the  period  1750-1950 — Continued. 
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IX. 

X. 

XI. 

XII. 



XIII. 

XIV. 

XV. 

XVI. 



XVII. 

—  ^ 

Tt  +  hL 

Year. 



d. 

d. 

d. 

d. 

d. 

d. 

A 

a. 

d. 

A 
U. 

0    /  // 

n28  1 

6768 

18262 

2672 

TOC 

770/1 

77u4 

1087 
1907 

1  J  A 
114 

132 

OO    48     "5  ">     ^  *T 

90  40  32.  37 

1900 

I293.  3 

7l33 

18627 

3037 

1070 

8069 

27C2 

3° 

r\r\    Af\    O  1  ?a 

90  49  22.  59 

1 90 1 

1658.  3 

7498 

18992 

284 

1435 

8434 

5 

174 

90  50  12.  82 

1902 

2023.  3 

7863 

19357 

649 

1800 

8799 

37o 

74 

80 

90  51  3.O4 

1903 

2389-  3 

8229 

'9723 

1015 

2166 

9165 

736 

ft<» 
02 

210 

9°  51  53-  40 

1904  B 

2/54-  3 

0594 

90088 
ZOOOO 

I35O 

253f 

953° 

1 101 

49 

1 22 

9°  52  43-  02 

1905 

3I!9«  3 

0959 

20453 

IT  A  C 

*745 

2896 

080  c 

1466 

3° 

28 

9°  53  33-  55 

1906 

3484. 3 

9324 

208l8 

21 10 

3261 

10260 

1831 

23 

164 

90  54  24.  07 

1907 

3850. 3 

969O 

2II84 

2476 

3627 

68 

2197 

90  55  14.  43 

1908B 

42I5«  3 

iooc  c 
IOO55 

21549 

2841 

3992 

433 

2562 

376 

206 

90  5^*  4' 

1909 

oa(\  8 

IO42O 

2I9I4 

88 
00 

4357 

T08 

215 

3°3 

112 

90  5°  54-  00 

1910 

At  1  C 
Ul  1 .  0 

10755 

22279 

453 

333 

6 

c8o 

35° 

1 8 

9°  57  45-  IO 

1911 

977.8 

1 1 151 

-  22645 

819 

699 

1529 

946 

338 

155 

90  58  35-  47 

1912B 

1342.8 

22 

23OIO 

1 184 

1064 

1894 

131 1 

324 

6l 

90  59  25.  69 

1913 

f  TOT  8 

787 
3°7 

2"5"27C 
23375 

f  CACk 

*549 

1429 

2259 

1676 

"311 

inn 
190 

9  *      ^   '  J*  9* 

1914 

752 

1914 

'794 

•9o8 
29O 

91        I       O. 14 

I9X5 

>>a  58  8 

1 1 10 

06 

2280 

2160 

2990 

2407 

28ft 
200 

9 

9*     *  5D*  5^ 

irk  1 A  R 
19*  O  15 

2803.8 

1483 

24471 

2645 

2525 

3355 

59 

273 

145 

91    2  46.  72 

1917 

3168.8 

1848 

24836 

3010 

2890 

3720 

424 

260 

51 

9i    3  36.  95 

1918 

3533*  0 

2213 

25201 

257 

3255 

4005 

t8o 
709 

247 

1 8ft 

91    4  27.  17 

I9I9 

3099.  0 

9£To 

z55°7 

023 

3021 

A  A  CI 

445 1 

1  ice 

z35 

93 

91    5  17-53 

I92O 

2944 

25932 

988 

3900 

4816 

229 

91    6   7. 75 

I92 1 

296.4 

3309 

26297 

1353 

4351 

5181 

1885 

209 

135 

91  657.98 

1922  | 

66l.  4 

3674 

26662 

1718 

326 

5546 

2250 

196 

41 

91    7  48.  20 

1923 

IO27. 4 

4O4O 

27028 

2084 

692 

5912 

2616 

18? 
io3 

177 

a,     Q  -,e  eA 

91    8  3s-  5° 

1924  B 

!392-  4 

44°5 

27393 

2449 

1057 

ft277 

269 

170 

8? 

»3 

91    9  20.  79 

!925 

'757- 4 

4770 

27758 

tflt  A 
2OI4 

1422 

66 

634 

157 

219 

91  10  19-  01 

1926 

2122. 4 

5135 

28123 

6l 

1787 

7007 

999 

144 

125 

91  11  9.23 

1927 

2488.4 

5501 

28489 

427 

2153 

7373 

1365 

132 

32 

91  11  59.60 

1928  B 

28C 1  A 

ZQb3*  4 

5866 

28854 

702 

2518 

7778 
773° 

IT  70 

*73u 

1 10 

167 
ID7 

Of     19    AC\  8l 

91    12  49.  52 

1929 

3210.  4 

0231 

29219 

f  t  CT 

200  j 

810-2 
0103 

2095 

106 

73 

91    13  40.  04 

1930 

35°3- 4 

0590 

295 04 

1522 

3240 

8468 

93 

209 

91    14  30.  27 

'931 

3949-  4 

6962 

29950 

1888 

3614 

8834 

"3 

81 

116 

91    15  2O.63 

1932  B 

43>4-  4 

7327 

30315 

2253 

3979 

9199 

478 

68 

22 

91    l6  IO.  85 

1933 

345-  9 

7692 

3O68O 

2618 

4344 

9564 

°43 

'57 

■ 

9*  '7    '•  ® 

J934 

710. 9 

8oct 
0057 

3io45 

2081 
2903 

320 

9929 

1208 

41 

ft? 
°3 

91  l7  5l-3° 

1935 

1076. 9 

8/12'? 

°423 

3I411 

23I 

686 

IO295 

1  C7  A 

2l 

200 

n  i    18   >t  r  Aft 
9*    »  0  4  *  •  °" 

1 930  r> 

1441.9 

8788 

31776 

596 

105 1 

I02 

*939 

16 

106 

91    19  3I.88 

1937 

1806.  9 

y  do 

32141 

o6l 

1416 

467 

2304 

3 

12 

91   20  22.  1 1 

2171.9 

9518 

32506 

1326 

1781 

832 

2669 

368 

147 

91   21  I2.33 

1939 

2537- 9 

9884 

32872 

1692 

2147 

1 198 

323 

356 

54 

91  22     2.  69 

1940  B 

2902. 9 

10249 

33237 

2057 

2512 

1563 

688 

343 

190 

91  22  52.  92 

1941 

3267. 9 

1 0614 

33602 

2422 

2877 

1928 

1053 

330 

96 

91  23  43.  14 

1942 

3632. 9 

IO979 

33967 

2787 

3242 

2293 

1418 

317 

2 

91  24  33.  37 

1943 

3998.9 

"345 

34333 

35 

3608 

•  2659 

1784 

305 

138 

91  25  23.73 

1944  B 

30- 5 

216 

34698 

400 

3973 

3024 

2149 

292 

44 

91  26  13.  95 

1945 

395-5 

581 

35063 

765 

4338 

3389 

2514 

279 

180 

91  27  4.I7 

1946 

760.5 

946 

35428 

1 130 

3U 

3754 

167 

265 

86 

91  27  54.4O 

1947 

1 126. 5 

1312 

35794 

1496 

680 

4120 

533 

253 

222 

91  28  44.  76 

1948  B 

1491.5 

1677 

196 

1861 

1045 

4485 

898 

240 

128 

91  29  34.  98 

1949 
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TABLES  OF 


Table  II. — Quantities  which  must  be  added  to  the  Arguments  of  the  Nineteenth  Century  (1801  to 
1900,  inclusive),  in  order  to  obtain  the  Arguments  of  the  correspondent  years  of  other  centuries. 


Year. 


-  200J 

-  100 

o 
100 
200 

3«> 
400 
500 
600 
700 

800 
9C0 
1000 
1 100 
1200 
1300 
1400 
1500J 
1500G 
1600 

1700 
1900 
2000 
2100 
2200 


-68 
-65 
-62 
-58 
-55 

-45 
-41 

-38 

-34 
-3" 
-28 
-24 
-21 

-17 
-14 
-11 
-11 

-  7 

-  4 

3 
6 
10 
13 


d. 

113766 
5385.06 
9632. 46 
3120.  65 
7368.05 
856.  25 
5103.64 

9351- <H 
2839.  24 
7086. 63 

574-  83 
4822.  23 
9069. 63 
2557. 82 
6805.  22 

293-  42 
4540.  81 
8788.  2101 
8778.  2101 
2266.  4064 

6512.  8037 
4246.  3972 

»493-  7945 
1980. 9908 
6227.3881 


II. 


-109563 
-I09573 

—  73048 

-  36524 
36524 
73P49 

109573 
146097 


III. 


d. 

3274 
17564 

9619 

1673 
15963 

8017 

72 
14362 
6416 
20706 

12761 
4815 
19105 
1 1 160 

32r4 
17504 

9559 

1613.09 

1603.09 
15892. 87 

7946. 44 
14288.  78 

6343- 34 
20632.  13 
12686.69 


IV. 


d. 

2112 

2369 
2627 
2885 
3«42 
3400 
3658 
3915 
4173 
4431 

4688 
4946 
5204 
5462 

5719 
5977 
6235 
6492.4 
6482. 4 
6740. 1 

6996.8 
256.7 

51*4 
771.  1 
1027.  8 


d. 

20851 
15635 
10419 

5203 
20857 
15641 
10425 

5209 
20864 
15648 

10432 

5215 
20870 

15654 
10438 
5222 
6 

15660 
15650 
I0434 

5217 
15653 
10437 

5220 

3 


VI. 


d. 

2015 

274 
4001 
2261 

521 
4247 
2507 

767 
4493 
2753 

1013 
4740 
3000 
1260 
4986 
3246 
1506 
5232. 
5222. 
3482. 


VII. 


1741  1 
3725. 4 
1985  3 
244.3 
3969.6 


d. 

7102 
9584 
719 
3201 
5684 
8166 
10648 

1783 
4266 

6748 
9231 

2848 
5330 
7813 
10295 

1430 
3912 
3902 
6385 

8866 
2481 
4964 
7445 
9927 


VIII. 


d. 

15086 
1906 

5294 
8683 
1 207 1 

15459 
2279 
5668 
9056 

12445 

15833 
2653 
6042 

9430 
1 2818 
16207 
3027 
6415 
6405 

9794 

13181 
3387 
6776 
10163 
13551 


Year. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

d. 

d. 

d. 

d. 

d. 

d. 

—  200J 

1863 

5129 

24745 

2252 

2519 

8569 

—  100 

3720 

7172 

25306 

1361 

3930 

2862 

0 

1244 

9215 

25868 

469 

952 

77H 

100 

3102 

1 1 258 

26429 

2696 

2363 

2007 

200 

626 

1807 

26991 

1804 

3774 

6858 

300 

2484 

3850 

27553 

913 

795 

1151 

400 

8 

5893 

281 14 

21 

2206 

6002 

500 

1865 

7936 

28676 

2248 

3617 

295 

600 

3723 

9979 

29237 

1356 

639 

5146 

700 

1247 

528 

29799 

465 

2049 

9997 

800 

3104 

2571 

30360 

2691 

346o 

4291 

900 

628 

4614 

30922 

1800 

482 

9142 

1000 

2486 

6657 

3H83 

908 

1893 

3435 

1 100 

10 

8699 

32045 

17 

3304 

8286 

1200 

1867 

10742 

32606 

2243 

325 

2579 

1300 

3725 

1291 

33168 

1352 

1736 

743o 

1400 

1249 

3334 

33729 

460 

3147 

1723 

1500J 

3106.4 

5377 

34291 

2687 

169 

6575 

1500G 

3096.4 

5367 

34281 

2677 

159 

6565 

1600 

620. 4 

74io 

34842 

1785 

i57o 

858 

1700 

2476.  9 

9452 

35403 

893 

2979 

57o8 

1900 

1856.  5 

2042 

56i 

2226 

1410 

4850 

2000 

3714- 0 

4085 

1 122 

1334 

2821 

97oi 

2100 

1237. 1 

6127 

1683 

442 

4231 

2200 

3093.6 

8169 

2243 

2667 

1251 

88 

XV. 


d. 

1866 

417 
1681 

232 

1495 
46 
1310 

2573 
1 124 
2388 

939 
2203 

754 
2017 

568 
1832 

383 
1646 
1636 

187 

1450 
1263 
2526 
1076 
2339 


XVI. 


d. 


XVII. 


84 

135 

74 

125 

302 

160 

151 

195 

227 

35 

77 

70 

304 

105 

154 

139 

n  +  hi. 


0 

/ 

// 

332 

4 

45 

333 

28 

31 

334 

52 

17 

336 

16 

3 

337 

39 

49 

339 

3 

34 

340 

27 

20 

34i 

5i 

6 

343 

14 

344 

38 

38 

346 

2 

24 

26 

9 

348 

49 

55 

35o 

13 

41 

351 

37 

27 

353 

1 

13 

354 

24 

58 

355 

48 

44.21 

355 

48 

42. 83 

357 

12 

28.65 

358 

36 

14. 32 

1 

23 

4568 

2 

47 

31- 49 

4 

11 

17.17 

5 

35 

2.84 
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Table  III.— Day*  from 
beginning  of  the  year. 


Table  I V.— Mo- 
tion of  n  +  ht 
for  days. 


Table  V. —  Vertical  Argu- 
ments for  the  tables  of  double 
entry. 


Table  VI.— Periods 
of  the  Arguments. 


Common 

Bissextile 
year. 

d. 

Jan.  o 

o 

—  r 

Feb.  o 

31 

30 

Mar.  o 

59 

59 

Apr.  o 

90 

90 

May  o 

120 

120 

June  o 

'I1 

151 

July  o 

181 

181 

Aug.  o 

212 

212 

Sept.  o 

243 

243 

Oct.  o 

273 

273 

Nov.  o 

3<H 

3<H 

Dec.  o 

334 

334 

d. 

I 

0.  138 

2 

0.  275 

s 

0. 413 

4 

o-  55o 

5 

Q.688 

0 

0. 826 

7 

0. 963 

8 

I.  IOI 

9 

1.238 

10 

1.376 

20 

2.  752 

30 

4.  128 

40 

5.504 

5o 

6.880 

60 

8.  256 

70 

9. 632 

80 

11.008 

90 

12.  384 

ICO 

13-760 

200 

27.  520 

300 

41.  280 

m. 

A. 

B. 

C. 

 7r> 

— 7U 

*20  TIC 

z7-  4*5 

29.  !9 

—60 

O.  O98 

C7  7  8,1 

20.  153 

•5    *7  I 

3'  7l 

— AO 

8O.O66 

c8. 

60  ciac% 

28. 892 

 20 

ACi  Oil 

2C  zl8 

 IO 



20.  Ol6 

1 1  1A 

—  9 

13°«5 

10.  668 

3-47 

—  0 

71.013 

31-  705 

14.  19 

—  7 

9.  on 

52.  74i 

24.92 

—  U 

67*  010 

!3- 77» 

35-  64 

-  5 

5. 008 

34.815 

46.  37 

  A 

67  007 

C<  8^2 

C7  IO 

—  3 

1.005 

16.889 

7.82 

—  2 

59. 003 

17. 026 

18.  hi 

—  1 

117. 002 

58.  963 

29.  27 

0 

55.000 

20.  OOO 

40.00 

1 

112.  998 

41.037 

5o.  73 

2 

50-  997 

2.074 

1.45 

3 

108.  995 

23.  Ill 

12. 18 

4 

46.  993 

44-  H8 

22. 90 

5 

104.  992 

5.185 

33-  63 

6 

42.990 

26.  222 

44-  36 

7 

100.  989 

47.  259 

55.08 

8 

38.987 

8.  295 

5.81 

9 

96.985 

29. 332 

16.  53 

10 

99.  984 

30.  369 

47.  26 

20 

79.  967 

o.  739 

34.  52 

Arg. 

Period. 

d. 

It 

I07C0  2000l5? 

II. 

No  nprioH  rur- 

rent  days  simply. 

III. 

22235.  21846 

TV 
1  v . 

7253.  4OOO5 

V 

V  . 

20570.  52779 

VI. 

5466.  437OO 

VII. 

1 1347.  an8 

VIII. 

16568. 30622 

IX. 

4333.437I3 

X. 

1 1494.  02097 

XI. 

35963. 47000 

XII. 

31 18. 04272 

XIII. 

4389.  26548 

XIV. 

10557. 96076 

XV. 

2712. 42227 

XVI. 

378.09190 

XVII. 

229.49365 

A. 

120  units. 

B. 

60  units. 

C. 

60  units. 

Note. — In  forming  the  arguments,  add  to  each  of  those  designated  by  the  Roman  numerals  I-XVII  the  number  of  days 
from  the  beginning  of  the  year,  which  may  be  derived  from  Table  III,  and  to  it  -f  ht  its  motion  for  the  same  number  of  days 
concluded  from  Table  IV.  The  vertical  arguments  are  linear  functions  of  m ;  if  ///  contains  only  a  single  figure  they  may  be 
taken  directly  from  Table  V,  but  if  m  contains  2  figures  the  amount  of  change  for  negative  or  positive  multiples  of  10  in  the 
value  of  m  is  given  in  the  upper  and  lower  portions  of  the  table.  Next,  each  argument,  II  excepted,  must  be  rendered  less  than 
its  period  by  subtracting  the  requisite  multiple  of  the  latter  derived  from  Table  VI.  In  fine,  as  many  units  must  be  added 
algebraically  \o  m  as  periods  have  been  subtracted  from  the  value  of  Argument  1.  The  latter  value  of  m  is  that  with  which 
Table  V  must  be  entered. 
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TABLES  OF 
Inequalities  of  the  Fundamental  Argument. 
Table  VII.  Table  VIII. 


Arg.  I. 


d. 

o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1120 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
34  to 
3520 

3600 


Equation. 


6355+  « 

as  '6 
6463+  2; 

S?-  » 


6440 
6404 

6356 

6296 
6224 
6142 

6049 

5947 

5837 
5718 

5593 
5461 

5323 

5181 

5035 
4885 

4733 
4578 

4422 
4265 
4107 

395o 
3792 

3636 
3480 

3327 
3174 
3024 

2876 
2730 
2587 
2446 
2308 

2173 
2042 

1913 
1788 
i666_ 

1547 


21 
36 
48 
60 

72 
82 

93 
02 
10 

19 
25 
32 
38 
42 

46 
5o 
52 
55 
56 

57 
58 
57 
58 

56 

56 
53 
53 
50 
48 

46 
43 
4i 
38 
35 

31 

29 
25 
22 

19 


Arg.  I. 


d. 

3600 
3680 
376o 
3840 
3920 

4000 
4080 
4160 
4240 
4320 

4400 
4480 
4560 
4640 
4720 

4800 
4880 
4960 
5040 
5120 

5200 
5280 
536o 
5440 
5520 

5600 
5680 
5760 
5840 
5920 

6000 
6080 
6160 
6240 
6320 

6400 
6480 
6560 
6640 
6720 

6800 
6880 
6960 
7040 
7120 

7200 


Equation. 


as-::? 


95 
9i 
87 
82 

78 

72 
68 

63 
58 
53 
48 
42 
37 
32 
27 
21 

17 
11 

7 
1 


1010 

915 
824 

737 
655 

577 
505 
437 
374 
3i6 

263 
215 

173 
136 
104 

77 
56 
39 
28 
21 


77 
100 
127 

157 
190 

226 
264 
3<H 
347 
391 

436 
483 
53" 
579 
629 

678 


57  * 


23 
27 
30 
33 
36 

38 
40 

43 
44 
45 

47 
48 
48 

^  50 
+  49 


Arg.  I. 


d. 

7200 
7280 
7360 
7440 
7520 

7600 
7680 
7760 
7840 
7920 

8000 
8080 
8160 
8240 
8320 

8400 
8480 
8560 
8640 
8720 

8800 
8880 
8960 
9040 
9120 

9200 
9280 
9360 
9440 
952o 

9600 
9680 
9760 
9840 
9920 

coooo 
10080 
10160 
10240 
10320 

10400 
10480 
10560 
10640 
10720 

10800 

10880 


Equation. 


678 
728 
777 
827 
875 

923 
970 
1017 
1062 
1 106 


+5o 
49 
5o 
48 
48 

47 
47 
45 
44 
42 


1148  AO 
"88  1° 

1227 

1263 

1297 

1329 
1359 
1385 
1409 

1430 

1447 
1461 
1471 
1478 

14- 

1478 
1472 
1462 

1447 
1427 


39 
36 
34 
32 

30 
26 

24 
21 

17 
10 

6 
10 

'5 

20 

25 


1402 
1373 
1338 
1298 
1254 


1204 
1 149 
1090 
1026 

957 

884 

807 

727 

643 

556 

467  91 
376  91 


55 
59 
64 
69 
73 

77 
80 
84 
87 
89 


Year.  Equation. 


-240 
220 
200 
180 
160 

140 
120 
100 
80 
60 

40 
-  20 
o 
20 
40 

60 
80 

IOO 

120 
140 

160 

180 

200 
220 
240 

260 
280 
300 

320 
340 

360 

380 

400 
420 

440 

460 

480 
500 

520 

540 

560 
580 

600 
620 
640 

660 


5. 56 
3. 18 
1. 19 

o.  58 

1.84 
2.51 

2.8s 
2.  75 


+ 


2.87 
2.38 
1.99 
1.77 

1. 26 
o.  67 

0.34 

4-0. 10 
o.  82 


1-93 
-  0-75 
+  o.  78 

2.99 

5-54 

8.  29 

"•53 
15. 05 
18. 56 

22.  28 

26. 13 
29.  81 
33-34 
36.85 
40.  03 

42.  76 
45.32 
47  45 
48.  93 
50. 12 

50.87 
50.  92 
5o.  59 
49. 88 
48.57 
46. 82 

44-  83 
42.  42 
39.60 
36.68 

33-  59 
30-  «7 
26.80 

23.  49 
20.01 


1.  18 

1.  53 

2.  21 

255 
2.  75 

3-24 
352 
3.5i 
3-  72 
385 

3.68 
3-  53 
351 
3.18 
2.  73 
2.  56 

2. 13 
1.48 
1.09 
o.  75 

+0.05 

-°-  33 

0.  71 

«3i 

1.  75 
1.99 
2.41 
2. 82 
2. 92 
3- 09 

3-  42 
3-  37 
331 
3-  48 


+  16.68 


-3-  33 


Y*r. 


660 
680 
700 
720 
740 

760 
780 
800 
820 
840 

860 
880 
900 
920 
940 

960 
980 
1000 
1020 
1040 

1060 
1080 
1 100 
1 1 20 
1 146 

1 1 60 
1 180 
1200 
1220 
1240 

1260 
1280 
1300 
1320 
'340 

1360 
1380 
1400 
1420 
1440 

1460 
1480 
1500 
1520 
1540 

1560 


Equation. 


IO.  6l 
7.82 

5-47 


3.02 
2.79 

2. 35 
2. 12 


3-  35 
1.52 
-f  0.20 
—  0.68 
1. 27 


1.83 

1-32 
0.88 
0.59 
-0.06 


1.80 
2. 03 

2. 35 
2.81 

2-  99 

3-  10 
3.38 

3-46 
3-  34 


■+  1.  15 
2.  95 

4-  98 

733 
10.  14 

13.  13 
16.  23 

19.  61 

23-  07 
26. 41 
29.  79 
33-  14 
36.18 
39-  00 
41.68 
43-  92 
45-  72 

47-  30 

48.  38 
48.91 

49.  13 
48.91 

48. 11 
46.  97 
45  50 
43-  53 
4123 

38.76 
35- 96 
32. 87 
29. 80 
26.  59_ 

+23. 23 


38 
35 
3- 04 

2.82 
2.68 
2. 24 
1.80 
1.58 

1.08 

o.  53 
+0. 22 
— o.  22 
0.80 

1. 14 
1.47 
1.97 
2.30 

2. 47 
2.80 
3- 09 
3- 07 
3-21 
-3. 36 


The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  the  day. 
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2I3 


Arg.II. 


d. 

o 
960 
1920 
2880 
3840 

4800 
5760 
6720 
7680 
8640 

9600 
10560 
1 1520 
12480 
U440 
14400 
"536o 
16320 
17280 
18240 

19200 
20160 
21 120 
22080 
23040 

24000 
24960 
25920 
26880 
27840 

28800 
29760 
30720 
31680 
32640 

336oo 
3456o 
35520 
36480 
37440 

38400 
3936o 
40320 
41280 
42240 

43200 
44160 
45120 
46080 
47040 

48000 
48960 
49920 
50880 
51840 

52800 


Equation. 


d. 

25-oo54_ 
24.  5605 
24.  1 1 70 

23-  6755 
23. 2370 

22.  8022 
22.  3714 
21.9449 
21.  5226 
21.  1044 

20.  6899 
20.  2784 
19.  8694 
19. 4618 
19.0551 

18.6483 
18.2408 
17. 8320 
17.4218 
17.0103 

16.  5980 
16.  1849 
15.7720 
15.3600 
14. 9499 

14.  5426 
14. 1388 
"3-7395 
"3-  3454 
12.  9571 

"2-5751 
12. 1998 
11. 8315 
11.4700 
11.  1 148 

10.  7655 
10. 4217 
10^0830 
9.  7484 
9- 4174 
9.0893 
8.  7639 
8. 4407 
8. 1 198 
7.  801 1 

7-  4849 
7-  1714 
6.  8612 

6.  5547 
•  6.  2527 

5  9558 
5.  6648 
5.3804 
5-  1035 
4.  8346_ 

4.  5743 


-4449 
4435 
4415 
4385 
4348 

43o8 
4265 
4223 
4182 
4145 
4115 
4090 
4076 
4067 
4068 

4075 
4088 
4102 
4115 
4123 

4131 
4129 
4120 
4101 

4073 
4038 
3993 
3941 
3883 
3820 

3753 
3683 
3615 
3552 
3493 

3438 
3387 
3346 
33io 
3281 

3254 
3232 
3209 
3187 
3162 

3135 
3102 

3065 
3020 
2969 

2910 
2844 
2769 
2689 
2603 


Arg.  II. 


Equation. 


d. 

d. 

52800 

4- 5743 _ 

5376o 

4-  3228 

54720 

4. 0804 

55°80 

3.  847O 

5OO4O 

3.  6224 

57600 

3.4062 

58500 

3.  I98I 

59520 

2.  9975 

6O48O 

2.  8036 

6l440 

2.  6l6l 

62400 

2-4343 

63300 

2.  2577 

64320 

2.  0857 

65280 

I.  9182 

66240 

I.  7548 

67200 

1.5956 

68l60 

I.  4406 

69I2O 

I.  2902 

70080 

I.  I45O 

71040 

I.OO56 

720OO 

O.  8728 

72900 

0.7475  ' 

73280 

O.  7076 

73000 

0.  6686 

73920 

0.  6305 

74240 

0.  5935 

7456O 

0.  5574 

74880 

0.  5224 

75200 

0.  4885 

75520 

0. 4557 

75840 

0. 4239 

76IOO 

0.  3934 

7648O 

0.  3640 

76800 

0.  3357 

77120 

0.  3086 

77440 

0.  2828 

77700 

0.  2581 

78080 

0.  2347 

78400 

0.  2125 

78720 

0. 1914 

79040 

0.  1716 

79300 

0.  1530 

79680 

0.  1356 

8cooo 

0.  1 193 

80320 

0.  1043 

80640 

0. 0904 

80960 

0.0775 

81280 

0. 0659 

81600 

0. 0553 

81920 

0.0457 

82240 

0. 0372 

82560 

0. 0297 

82880 

0. 0232 

83200 

0. 0176 

83520 

O.  OI29__ 

83840 

0. 0092 

Arg.  II. 


Equation. 


2515 
2424 

2334 
2246 
2162 

2081 
2006 
1939 
1875 
1818 

1766 
1720 
1675 

1634 
1592 

I550  i 
1504  I 
1452  I 
1394  . 
1328 

1253  I 
399 
390 
38i 
37o 

36i 
35o 
339 
328 
3i8 

305 
294 
283 
271 

258 

247 
234 
222 
21 1 
198 

186 
174 
163 
150 

139 
129 
116 
106 
96 
85 

75 
65 
56 
47 
37 


d. 

d. 

83840 

0. 0092 

84160 

0. 0062" 

04400 

0. 0041 

84000 

0. 0027 

851 20 

0. 0021 

85440 

0. 0022 

85760 

0.0030 

86080 

0. 0044 

86400 

0. 0065 

86720 

0.  0092 

87040 

0.0124 

87360 

0. 0162 

87680 

0. 0206 

88000 

0. 0255 

88320 

0.0309 

88640 

0. 0367 

88960 

0.0431 

89280 

0.0499 

89600 

0. 0572 

89920 

0. 0649 

90240 

0. 0731 

90560 

0.0818 

90880* 

0.0909 

91200 

0.  1005 

91520 

0.  1 106 

91840 

0.  1 21 2 

92160 

0.  1324 

92480 

0. 1440 

92800 

0.  1563 

93120 

0.  1691 

93440 

0.  1825 

93760 

0.  1966 

94080 

0.  21 14 

94400 

0.  2268 

94720 

0.  2430 

95040 

0.  2599 

95360 

0.  2776 

95680 

0.  2962 

96000 

03I57 

96320 

0  3360 

96640 

0.  3573 

96960 

0.  3796 

97280 

0. 4028 

97600 

0. 4271 

97920 

0.  4525 

98240 

0.4790 

98560 

0.  5065 

98880 

0. 5353 

99200 

0.  5652 

99520 

0.  5962 

99840 

0.  6285 

1 00 1 60 

0. 6621 

100480 

0. 6968 

100800 

0.  7328 

101 120 

0.  7700 

IOI44O 

0.8085 

—  30 

21 
14 

—  6 
+  1 

8 

14 
21 

27 
32 

38 
44 
49 
54 
58 

64 
68 

73 
77 
82 

87 
9i 
96 
101 
106 

112 
116 

123 
128 

134 

141 
148 

154 
162 
169 

177 

186 

195 
203 
213 

223 
232 
243 
254 
265 

275 
288 

299 
3io 
323 

336 
347 
360 
372 


Arg.  II. 


d. 
101440 
101760 
102080 
102400 
102720 

103040 
103360 
103680 
104000 
104320 

104640 
104960 
105280 
105600 
105920 

106240 
106500 
106880 
107200 
107520 

107840 
108160 
108480 
108800 
109 1 20 

109440 
109760 
1 .0080 
I 1 0400 
1 10720 

I 1 1040 
1 1 1360 
1 1 1680 
I 1 2000 
1 1 2320 

1 1 2640 
1 1 2960 
113280 
1 13600 
1 13920 

1 14240 
1 14560 
1 1 4880 
115200 
1 15520 

1 15840 
116160 
I 1 6480 
1 16800 
117120 

1 1 7440 
117760 
118080 
1 18400 
1 18720 

1 19040 


Equation. 


d. 

o.  8482+397 
o.  8892 
o.  93H 
o.  9748 


410 
422 

434 
446 


1. 0194 
1.  0652 
1.  1122 
1. 1603 
1.  2096 

1.2599 
I-3II3 
I-3637 
1-4171 

1-  47I5 
1.  5268 
1.  5831 
1.  6401 
1.6980 

1.  7566 

1.8161 
1.8762 
1 • 9370 
1.9984 
2.0004 

2. 1229 

2.  i860 
2.  2496 

2.3137 
2.  3782 

2.  4432 
2.  5085 

2-  5743 
2.  6404 
2.  7069 

2.  7737 
2.  8408 
2.9083 
2.  9762 
3.0444 


1 130 
1820 


2513 
.3210 

3912 

3-  4618 
3-  5328 
3- 6043 
3-  6764 
3-  7490 
3.  8221 

3-  8959 
3.  9702 

4-  0453 
4. 1210 

4-  1975 


458 
470 
481 

493 
503 

5'4 
524 
534 
544 
553 

563 
57o 

579 
586 

595 
601 
608 
614 
620 
625 

631 
636 
641 

645  I 
650  I 

653 
658 
661 
665 
668 

671 
675 
679 
682 
686 

690 

693 
697 
702 
706 

710 

715 
721 
726 
73i 

738 
743 
751 
757 
+  765 


Digitized  by 


Google 
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TABLES  OF 

Inequalities  of  the  Fundamental  Argument. 
Table  VIII — Continued. 


Arg.  II. 


d. 

119040 
1 19360 
1 1 9680 
120000 
120320 

120640 
120960 
1 21 280 
121600 
I 2 1920 

122240 
122560 
122880 
123200 
123520 

123840 
124160 
124480 
124800 
1 25 1 20 

125440 
.125760 
1 26080 
126400 
126720 

127040  I 
127360 
127680  ! 
128000 
128320  1 

128640  I 
128960  I 
129280 
129600  I 
1 29920 

1 30240 
130560 
130880 
131200 
131520 

131840 
132160 
132480 
132800 
133120 

133440 
i3376o 
134080 
134400 
134720 

135040 
i3536o 
135680 
136000 
136320 

136640 


Equation. 


d. 

4.2748+  Hi 
4- 3528 
4-  43l6 
4- 51 13 


780 
788 

797 
806 


4-  5919 
4-  6734 

4-  7558 
4. 8392 

4.  9236 

5.  0090 

5-  0953 
5.  1828 

5.  2712 
5- 3607 

5-45'3 
5-  5429 
5- 6355 
5-  7293 
5.8241 

5- 9199 

6.  0167 
6.  1 146 
6.2135 
^•3133 
6.  4141 
6.5159 
6.  6185 
6.  7220 
6.  8264 

6.9315 
7.0375 
7. 1442 
7.2516 
7-  3597 

7-  4683 
7  5776 
7. 6875 
7-  7978 
7.9087 

8. 0200 

8.1317 
8.  2438 

8.3563 
8. 4691 

8.  5S23 
8. 6957 
8.  8093 

8.  9232 
9-  0374 

9.  1517 
9. 2661 
9.  3808 

9-  4956 
9.  6106 _^ 

9-  7257 


815 
824 

834 
844 
854 

863 

875 
884 

895 
906 

916  || 
926 

938 ! 

948 

958 

968 1 
979  |l 
989 . 
998 1 
008 . 

018 1, 
026 11 
035 
044 
051  li 

060 
067 1, 
074 
081 
086 1 

093  jj 

099  ! 

103 

109 

"3 

"7 
121 
125 
128 
132 

!34 
136 
139 
142 

144  |l 

H7  li 

148  |! 
150 

151 


Arg.  II. 


d. 

136640 
136960 
137280 
137600 
137920 

138240  I 

138560 

138880 

139200 

139520 

139840  ! 

140160 

140480 

140800 

141120 

I 4 1440 
141760 
142080 
142400 
142720 

143040 
i4336o 
143680 
144000 
144320 

144640 
144960 
145280 
145600 
145920 

146240 
146560 
i4752o 
148480 
149440 

150400 
151360 
152320 
153280 
154240 

155200 
156160 
1 57 1 20 
158080 
159040 

160000 
160960 
161920 
162880 
163840 

164800 
165760 
166720 
167680 
168640 

169600 


Equation. 


9-7257, 
9.  8410' 
9.  9564 
o.  0720 
o. 1877 

o.  3036 

0.4197 

o.  5359 
o. 6524 
o. 7691 

0.  8861 

I-  0033 

1.  1208 

1.2386 
1.3568 

1-4753 
1.5942 

1  7135 
1.8333 
1-9535 
2. 0742 
2. 1954 
2.3171 

2.  4394 
2.  5623 

2.  6857 
2.  8098 
2.  9345 
3.0598 
3- 1858 


153 
154 
156 

157 
159 

161 
162 
165 
167 
170 

172 

175 
178 
182 
185 

189 

193 
198 
202 
207 

212 
217 
223 
229 
234 
241 
247 
253 
260 
266 


3- 3124 
3- 4397 

3-  8259 

4-  2178 
4.6158 

5. 0196 

5-  4286 

5-  8423 
6.  2600 

6.  6809 

7. 1042 

7.  5291 

7-9547 

8.  3802 

8.  8051 

9.  2289 

9-  6513 
20. 0723 
20. 4919 
20.  9102 

21.3277 
21.7446 
22.  1616 
22. 5791 
22'9975+^ 
23-4*74 


273 
3862 

3919 
3980 

4038 
4090 
4137 
4177 
4209 

4233 

4249 

4256 

4255 
4249 

4238 

4224 
4210 
4196 
4183 
4175 
4169 
4170 

4175 
4184 


Arg.  II. 


d. 
169600 
170560 
171520 
172480 
173440 

174400 
175360 
176320 
177280 
178240 

179200 
I 80160 
181 120 
182080 
183040 

184000 
184960 
185920 
186880 
187840 

188800 
189760 
190720 
191680 
192640 

193600 
194560 
195520 
196480 
197440 

198400 
199360 
200320 
201280 
202240 

203200 
204160 
205 1 20 
206080 
207040 

208000 
208960 
209920 
210880 

21 184O 

2I2800 
213760 
214720 
2I5680 
21664O 

2I760O 
218560 
219520 


Equation. 


d. 

23-4i74, 

4264 
4289 
43«2 

4334 
435o 
436o 
4362 
4354 

4338 
43H 
4280 
4240 
4193 
4144 
4091 
4037 
3985 
3934 

3887 
3849 
38i5 
3789 
3771 

376o 
3754 
3752 
3752 
3748 

3742 
3729 
37io 
3679 
3638 

3589 
3530 
3462 

3385 
3302 

3215 
3"25 
3037 
2951 
2870 

2799 
2735 
2683 
2640 
2604 

2577 


24.  2630 

24.  6894 
251183 

25.  5495 

25.  9829 
26.4179 

26.  8539 

27.  2901 

27-  7255 
28. 1593 

28.  5907 
29. 0187 
29. 4427 

29.  8620 

30.  2764 
30.  6855 
31.0892 
3"- 4877 
31.8811 
32.  2698 
32. 6547 
33-  0362 
334I5I 

33-  7922 

34.  1^82 

34-  5436 

34-  9 1 88 

35-  2940 

35.  6688 
36. 0430 

36.4159 

36.  7869 
37- 1548 

37.5186 

37-8775 
38. 2305 
38.  5767 
38.9152 

39-  2454 
39-  5669 
39-  8794 
40.  1 83 1 
40. 4782 

40.  7652 
41.0451 

41.  3186 
41.  5869 
41.8509 


42.' 3690, 
42.  6243+2553 


Year. 


2140 
2160 
2180 
2200 
2220 

2240 
2260 
2280 
2300 


Equation. 


47-,2+o.46 
47- S3  0.5* 

46.  20 


Digitized  by 


Google 
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Equation. 


6.  7263 
6.  6447 " 
6.5618 

6.  4775 
6.  3920 

6.  3052 
6.  2172 
6. 1 281 
6. 0379 
5-9467 

5-  8545 
5.  7614 
5.  6675 
5  5727 
5-  4772 

5.  3810 
5.  2842 
5.  1868 
5.0889 
4.9905 
4.8918 
4-  7927 
4-  6933 
4-  5938 
4. 4941 

4-  3942 
4.  2944 
4.  1946 
4. 0949 
3.  9953 
3-  8960 
3-  7969 
3. 6982 
3-5999 
3.  5020 

3.4046 

3-  3078 
3.  2117 
1 163 
0216 


-3- 


3- 

2. 9277 
2. 8347 
3. 7427 
2. 6517 
2.5617 

2. 4728 
2.  3850 
2.  2986 
2.  2133 
2. 1295 

2. 0470 
1.9659 
1.8864 
1.8084 
1. 7320 


-816 
829 
843 
855 
868 

880 
891 
902 
912 
922 

931 
939 
948 

955 
962 

968 
974 
979 
984 
987 
991 
994 
995 
997 
999 

998 
998 
997 
996 

993 
991 
987 
983 
979 
974 

968 
961 
954 
947 
939 

930 
920 
910 
900 
889 

878 
864 

853 
838 
825 
811 

795 
780 
764 
747 


6573 
.5842  73i 


Arg.  III. 


d. 

2240 
2280 
2320 
2360 
2400 

2440 
2480 
2520 
2560 
2600 

2640 
2680 
2720 
2760 
2800 

2840 
2880 
2920 
2960 
3000 

3040 
3080 
3120 
3160 
3200 

3240 
3280 
3320 
336o 
3400 

3440 
348o 
3520 
356o 
3600  I 

3640 
3680 
3720 
376o 
3800 

3840 
3880 
3920 
3960 
4000 

4040 
4080 
4120 
4160 
4200 

4240 
4280 
4320 
4360 
4400 

4440 
4480 


Equation. 


I.5842_ 
I.  5130 
"  4435 
1-3759 
1.  3102 

1.  2464 
1.  1846 
1.  1249 
1.  0672 
1. 0117 

9584 
9072 

8583 
8117 

7674 

7254 
6859 
6487 
6141 
5819 

5523 
5252 
5007 
4788 
4596 

4430 
4291 

4179 
4094 

4037 
4007 
4005 
4032 
4086 
4168 


-712 
695 
676 
657 
638 

618 
597 
577 
555 
533 
512 

489 
466 

443 
420 

395 
372 
346 
322 
296 

271 

245 
219 
192 
166 

139 
112 

85 
57 
3° 


+  27 

54 
82 


4279  HO 

ft 

6562  3°° 

3  397 
7385  j£ 
83"  til 

8833  1 

539 

*»7*  568 
•0536  I9 

tas  £ 

1.2487 ,  yo8 
1. 3195+' 


Arg.  III. 


d. 

4480 
4520 
4560 
4600 
4640 

4680 
4720 
4760 
4800 
4840 

4880 
4920 
4960 
5000 
5040 

5080 
5120 
5160 
5200 
5240 

5280 
5320 
536o 
5400 
5440 
548o 
5520 
556o 
5600 
5640 

5680 
5720 
5760 
5800 
5840 

5880 
5920 
5960 
6000 
6040 

6080 
6120 
6160 
6200 
6240 

6280 
6320 
6360 
6400 
6440 

6480 
6520 
6560 
6600 
6640 

6680 
6720 


Equation. 


«.  3195  ,  7„ 
1.3928+  J33 
1.4688 

1-5475 
1.  6289 

1.  7128 

1-7993 
1.8884 

1.  9801 

2.  0742 

2.  1708 
2.  2698 
2.  37«3 
2.  475o 
2.  5812 

2.  6896 
2. 8002 
2.9131 

3.  0281 
3-  »452 
3-  2644 
3- 3856 
3-  5087 
3-  6338 
3-  7608 

3-  8896 
4. 0202 

4-  1525 

4.  2864 
4.  4220 

4-5591 
4-  6977 

4-  8378 

4.  9792 
5. 1220 

5.  2660 

5-  4II3 
5- 5576 
5.7051 

5  8535 

6. 0029 

6.  1532 

6.  3043 
6. 4562 
6.  6088 

6.  7620 
6.9157 
7.0699 

7.  2246 
7-  3796 

7-  5349 
7.  6904 
7. 8461 
8.0019 
576 


8 


8.  3133 
8.4689 


760 
787 
814 
839 
865 
891 

917 
941 

966 

990 
1015 

1037 
1062 
1084 

1 106 
1 129 
1 150 
1171 
1 192 

1212 
1231 
1251 
1270 
12S8 

1306 
1323 
1339 
1356 
I37i 
1386 
1401 
1414 
1428 
1440 

*453 
1463 
'475 
14X4 
"494 

1503 
1511 
1519 
1526 
1532 

1537 
1542 

1547 
1550 

'553 

1555 
1557 
1558 
"557 
1557 

4-1556 


Arg.  III. 


d. 

6720 
6760 
6800 
6840 
6880 

6920 
6960 
7000 
7040 
7080 

7120 
7160 
7200 
7240 
7280 

7320 
7360 
7400 
7440 
748o 

7520 
756o 
7600 
7640 
7680 

7720 
7760 
7800 
7840 
7880 

7920 
796o 
8000 
8040 
8080 

8120 
8160 
8200 
8240 
8280 

8320 
8360 
8400 
8440 
8480 

8520 
8560 
8600 
8640 
8680 

8720 
8760 
8800 
8840 
8880 

8920 
8960 


Equation. 


8.  4689 
8.  6243+ 
8.  7794 

8.  9342 
9. 0885 

9. 2424 
9-  3958 
9-  54*5 

9.  7006 
9.  8519 

o.  0024 
o.  1520 
o.  3007 
o. 4483 
o. 5948 

o. 7402 

0.  8844 

1.0273 
1. 1688 
1.3090 

1.4476 
1.5847 

1.  7202 

I. 8541 
1.9862 

2.  1 165 
2. 2450 
2.  3716 
2.  4962 
2.6l88 

2.  7393 
2.  8577 
2.  9739 
3-  0879 
3-  1996 
3-  3089 
34159 
3- 5204 
3. 6225 
3-  7220 

3-  8189 

3-  9132 
4. 0048 

4-  0937 
4- 1799 
4-  2633 
4- 3439 
4.  4216 
4.4964 
4-  5683 

4-  6372 
4-  703' 
4.  7660 
4.  8258 
4.  8826 


554 
55i 
548 

543 

539 

534 
5^7 
521 

513 
505 
496 

487 
476 
465 
454 
442 
429 
415 
402 
386 

371 
355 
339 
321 

303 

285 
2C6 
246 
226 
205 

184 
162 
140 
"7 
°93 
070 
045 
021 

995 
969 

943 
916 
889 
862 
834 
806 

777 
748 

719 

689 

659 
629 
598 
568 
536 


4-9362  ,  . 
4.9868+  5<x> 


Digitized  by 
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Table  IX — Continued. 


Arg.  III. 


Equation. 


Arg.  III. 


Equation. 


Arg.  III. 


Equation. 


Arg.  III. 


Equation. 


(1. 

8960 

14. 

9868 

9000 

!5- 

°34i 

9040 

I  c 

J 

078* 

9080 

\C 
1 J 

I IQ? 

91 20 

I  c 

j' 

9160 

is- 

1917 

9200 

2230 

024.0 

& 

*  j 

25IO 

9280 

I  c 

27^8 

0?20 

2Q7  1 

9360 

i5- 

3155 

9400 

!5 

3304 

9440 

1 5. 

1A20 

9480 

I  c 

J  ■ 

nc  20 

I  r 

'5' 

355z 

9560 

15 

3569 

9000 

*5 

3552 

9640 

1  c 

}Q02 

9680 

07  20 

1  r 

1  j- 

3JUZ 

9760 

■5- 

3>53 

9OOO 

!5- 

2970 

984C 

I  c 

27  C  C 

988O 

I  e 

2C07 

0020 

I  c 

2220 

9960 

i5- 

19>3 

I OOOO 

*5- 

1 5°7 

IOO40 

I  c 

J " 

1  i8q 

10080 

1  r 

'5- 

O779 

101 20 

I  C 
1  J' 

IOIOO 

14. 

9863 

10200 

14. 

9357 

IO24O 

14. 

•S820 

IO280 

I  J. 

82^ 

10720 

1 .1 

IO360 

14. 

7025 

IO4OO 

14. 

O3OO 

IO44O 

Id 

5676 

IO480 

14. 

4958 

10520 

14. 

42IO 

IO560 

14- 

3432 

IO60O 

14. 

2627 

IO64O 

H. 

1792 

I0680 

14- 

O93O 

10720 

14. 

OO4I 

IO760 

»3- 

9124 

IO8OO 

»3- 

8l8l 

IO84O 

13 

7211 

I0880 

<3- 

6216 

ICK)20 

»3 

5195 

IO960 

13 

4149 

I  lOOO 

13. 

3079 

I  IO4O 

13 

1985 

I  I080 

"3 

0867 

II  I20 

12. 

9726 

III6O 

12. 

8562 

I  I200 

12. 

7377" 

;+  473 
442 
410 

378 
346 

313 
280 
24s 
215 
182 

149 
116 
82 
50 
17 

-  17 
50 
84 
n6 
149 

183 
215 
248 
281 
313 

346 
378 
410 

443 
473 
506 
537 
567 
599 
629 

659 
690 
718 
748 
778 
805 

835 
862 
889 
917 

943 
970 

995 
1021 
1046 

1070 
1094 
1118 
1 141 
1 164 

-1185 


1200 
1240 
1280 
1320 
1360 

1400 
1440  j 

1480  ! 
1520  | 
1560  j 

lOOO  I 

1640 

1680 

1720 

1760 

1800 
1840 
1880  I 
1920  I 
i960  I 
I 

2000 
2040 
2080 
2I20 
2l6o 

2200 
2240 
2280 
2320 
2360 

2400 
2440 
2480 
2520 
2560 

2600 
2640 
2680 
2720 
2760 

2800 
2840 
2880 
2920 
2960 

3000 
3040 
3080 
3120 
3160 

3200 
3240 
3280 

3320 
3300 

3400 
3440 


2.  7377_ 
2.  6170 
2.  4942 

2. 3693 
2.  2427 

2. 1139 
1.9834 
1.  8509 
1.7165 
1.5806 

1-443' 
I  - 3039 
1633 
I.  0212 
o. 8777 

o.  7329 
o. 5868 
o.  4396 
o.  291 1 
o. 1417 

9. 9912 

9- 8397 
9.  6874 

9  5343 
9.  3804 

9.  2259 
9.  0707 
8.  9150 
8.  7589 
8.  6023 

8.4454 
8.  2882 
8.  1  ?o8 

7.  9733 
7  8158 

7.  6582 
7.  5007 

7-  3434 
7. 1862 
7.0293 

6.  8728 
6.7167 
6.  5610 

6. 4059 
6. 2515 

6.  0976 
5-  9445 
5-  7923 
5.  6409 
5.4904 

5  34IO 
5. 1926 

50453 
4. 8992 

4-  7543 
4.  6io8_ 
4.  4686 


207 
228 

249 
266 
288 

305 
325 
344 
359 
375 

392 
406 
421 

435 
448 

461 
472 
485 
494 
505 

5'5 

523 
531 
539 
545 

552 
557 
561 
566 
569 

572 
574 
575 
575 
57o 

575 
573 
572 

569 

565 
561 
557 
55' 
544 
539 

53' 

522 

5H 
505 
494 

484 

473 
461 

449 
435 
422 


d. 

13440 
13480 
13520 
13560 
13600 

13640 
13680 
13720 
13760 
13800 

13840 
13880 
13920 
13960 
14000 

14040  j 
14080  j 
14 1 20 
14160  I 
14200 

14240  1 
14280  j 
14320 
14360  1 
14400  j 

14440 
14480  I 
14520  j 
14560 
14600 

14640  ; 
14680  I 
14720 
14760 
14800 

14840 
14880 
14920 
14960  1 
15000 

15040 
15080 
15 120 
15160 
15200 

15240 
15280 
15320 
15360 
15400 

15440 
15480 
15520 
15560 
15600 

15640 
15680 


4.  4686_ 

4-  3279 
4.  1886 
4-  0509 
3-9'48 

3-  7803 
3- 6475 
3-5165 
3-  3874 
3.  2601 

3-  1347 
3-  0113 
2. 8899 
2.  7706 
2. 6534 

2.  5384 
2.  4255 
2.3150 
2. 2067 
2.  1007 

1.9972 
1. 8960 

1-7974 
1.  7012 
1.6075 

i.5'64 
1.4279 
1 . 3420 
1.2587 
1. 1782 

1.  1003 
1. 0252 
9529 
8833 
8166 

7527 
6916 

6334 
578o 
5256 

4760 
4294 
3857 
345o 
3072 

2723 

2404 
21 14 
1854 
1624 

1423 
1251 
1 109 

996 
9'3 

859 

833" 


1407 
1393 
1377 
1361 

1345 

1328 
1310 
1291 
1273 
1254 

1234 
1214 
1 193 
1172 
1 150 

1 129 
1 105 

1083 
1060 
1035 
1012 

986 
962 

937 
911 

885 
859 
833 
805 

779 

75i 
723 
696 
667 
639 
611 
582 
554 
524 
496 

466 
437 
407 
378 
349 

319 
290 
260 
230 
201 

172 
142 
"3 
83 
54 

26 


d. 

15680 
15720 
15760 
15800 
15840 

15880 
15920 
15960 
16000 
16040 

16080 
16120 
16160 
16200 
16240 

16280 
16320 
16360 
16400 
16440 

16480 
16520 
16560 
16000 
16640 

16680 
16720 
16760 
16800 
16840 

16880 
16920 
16960 
17000 
17040 

17080 
17 1 20 
17160 
17200 
17240 

17280 
17320 
17360 
17400 
17440 

17480 
17520 
17560 
17600 
17640 

17680 
17720 
17760 
17800 
17840 

17880 
17920 


833  , 
837+ 
870 

93 1 
102 1 

"39 
1285 

1459 
1660 
1889 

2145 
2428 
2738 
3074 
3436 

3823 
4236 
4674 
5136 
5623 

6i33 
6667 
7224 
•7803 
8404 

9028 
9672 
10338 
1.  1023 
1.  1729 

1.2453 
'.3197 
1-3959 
1-4739 

1-  5536 

1.6349 

1.  7179 

1.  8024 
1.8885 
»-9759 
2. 0648 

2.  1550 
2.  2465 
2.3391 

2-  4330 

2.  5279 
2.  6238 
2.  7207 
2.  8185 

2.  9172 

3-  Ol66 

3.  1 167 
3.2175 

3- 3189 

3.  4208 


4 

33 
61 
90 
118 

146 

174 
201 
229 
256 

283 
310 

336 
362 
387 

413 
438 
462 

487 
510 

534 
557 
579 
601 
624 

644 
666 
685 
706 
724 

744 

762 

:So 
797 
813 
830 

845 
861 

874 
889 

902 

915 

926 

939 
949 

959 
969 
978 
987 
994 

IOOI 

1008 
1014 
1019 
1024 


3'  5232+IG27 

3.6259+,027 
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Inequalities  of  the  Fundamental  Argument. 
Table  IX— Continued. 


Table  X. 


Arg.  III. 


Equation. 


d. 

17920 
17960 
18000 
18040 
18080 

181 20 
18160 
18200 
18240 
18280 

18320 
18360 
18400 
18440 
18480 

18520 
18560 
18600 
18640 
18680 

18720 
18760 
18800 
18840 
18880 

18920 
18960 
19000 
19040 
19080 

191 20 
19160 
19200 
19240 
19280 

19320 
19360 
19400 
19440 
19480 

19520 
19560 
19600 
19640 
19680 

19720 
19760 
19800 
19840 
19880 

19920 
19960 
20000 
20040 
20080 

20120 
20160 


3.  6259 

3.  7290 

3-  8324 

3-  936o 

4-  0397 

4-  '434 

4.  2472 

4-  35'0 
4.  4546 
4.  558o 

4.  6612 
4.  7641 

4.  8666 
4. 9687 

5-  0703 

5- 1713 
5- 27"7 
5- 37H 
5-4705 
5.5686 

5  6660 

5.  7624 
5-  8579 
5.9523 
6.0457 

6.  1379 
6. 2289 

6.3187 

6. 407 1 
6.  4942 

6.  5799 
9.  6641 
6.  7469 
6.  8281 

6.  9076 

6. 9856 
7.0618 

7- 1363 
7. 2090 

7.  2799 

7-3489 
7.4160 
7.4812 

7- 5443 
7.6055 

7. 6646 
7.7217 
7.7766 
7-  8293 

7.  8799 

7-  9283 
7-  9744 

8.  0183 
8. 0599 
8.0991 

8.  1361 
8. 1707 


+  1031 

1034 
1036 

1037 
1037 
1038 
1038 
1036 
1034 
1032 

1029 
1025 
1021 
1016 
1010 

1004 

997 
991 
981 
974 
964 
955 
944 
934 
922 

910 
898 
884 
871 
857 
842 
.828 
812 

795 
780 

762 

745 
727 
709 
690 

671 
652 

631 
612 

59i 

57i 
549 
527 
506 

484 

461 

439 
416 

392 
37o 

,+  346 


Arg.  III. 


Equation. 


d. 

20160 
20200 
20240 
20280 
20320 

20360 
20400 
20440 
20480 
20520 

20560 
20600 
20640 
20680 
20720 

20760 
20800 
20840 
20880 
20920 

20960 
21000 
21040 
21080 
21120 

21160 
21200 
21240 
21280 
21320 

21360 
21400 
21440 
21480 
21520 

21560 
21600 
21640 
21680 
21720 

21760 
21800 
21840 
21880 
21920 

21960 
22000 
22040 
22080 
22120 

22160 
22200 
22240 
22280 
22320 

22360 
22400 


8.  2029+^2 
8.  2327 
8  2602 
8.  2852 

8.  3078 
8. 3279 
8. 3456 
8.  3608 
8.  3736 

8.  3838 
8. 3916 
8.397o 
8.  3998 
8. 4002 

8.  3980 

8.  3934 
8.  3864 
8.  3768 
8.  3648 


298 

275 
250 
226 

20I 

177 
152 
1 28 

102 


8.  3503 
8. 3334 
8  3141 

8.  2923 
8. 2682 

8.  2416 
8.  2127 
8.  1814 
8.  1478 
8. 1 1 19 

8. 0737 
8-  0333 
7.  9906 

7- 9457 
7. 8986 

7- 8493 
7. 7980 

7-  7445 
7. 6890 

7.6314 
7-5719 


7- 
7- 

7- 

7.  1026 
7. 0286 
6.  9529 


78 
54 
28 

4 

22 

46 
7o 
96 
120 

'45 

169 

*93 
218 
241 
266 

289 
313 
336 
359 
382 

404 
427 
449 
471 
493 

513 
535 
555 
576 
595 

iVl  67' 

3^6  6£9 

2457  7o7 
17C0  '  ' 
724 
740 
757 
772 
<>-8757  788 
6.7969 
6.7166  ^3 

^6349  g 

6- 5519  8^ 
6. 4674 

6.3817  857 


Arg.  IV. 


o 
40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1 120 
1 160 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 
1640 
1680 
1720 
1760 

1800 
1840 
1880 
1920 
i960 

2000 
2040 
2080 
2120 
2160 

2200 


Equation. 


4742 

4655 
4561 
4460 
4352 

4238 
4119 
3994 
3864 
3730 

3592 
345o 
33o6 

3*59 
3010 

2860 
2709 

2557 
2406 
2256 

2107 

»959 
1815 

1673 
'534 
1400 
1270 

1 145 
1024 
910 

802 
701 
608 
521 
443 

373 
3" 
258 
215 
181 

156 
141 
'36 
142 

'57 

'83 
219 
265 
322 
389 
466 

553 
650 

756 
872 

997 


-  87 
94 
101 
108 
114 

119 
125 
130 
'34 
'38 

142 
144 

'47 
149 
150 

151 
152 

151 
150 
149 

148 
144 
142 
'39 
'34 

'3o 
125 
121 
114 

108 

IOI 

93 
87 
78 
70 

62 
53 
43 
34 
25 

'5 

■  5 
6 

'5 

26 


36 
46 

57 
67 

77 

87 
97 
106 
116 
+  '25 


+ 


Arg.  IV. 


Equation. 


2240 
2280  I 
2320 
2360  j 

2400 
2440 
2480 
2520 
2560 

2600 
2640 
2680 
2720 
2760 

2800 
2840 
2880 
2920 
2960 

3000 
3040 
3080 
3120 
3160 

3200 
3240 
3280 
3320 
336o 

3400  1 

3440 

3480 

3520 

356o 

3600 
3640 
3680 
3720 
376o 

3800 
3840 
3880 
3920 
396o 

4000 
4040 
4080 
4120 
4160 

4200 
4240 
4280 
4320 
436o 

4400 


997+i34 

£ 

:»  'k 

1746  172 

IQl8  172 

V  177 

2095  l8. 

2467  ,92 

DD  IQQ 

345»  203 

£  2oj 

y « 

44  '93 

£S  ,82 

52  177 

52°3  ,11 

537>  l6l 

^  Vol 

6169  gg 

6330  {I 

P86  39 

6425  H 

6449t  ,| 

6432  A 

6396  f. 

6339  y7 

S£  * 

*«  1 

5748  J" 

557°  I96 

5' 62  228 

^   yJ  252 

^  261 

£»  S? 

3097 
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Table  X — Continued. 


Table  XI. 


Arg.  IV. 


Equation.     Arg.  IV. 


d. 

4400 
4440 
4480 
4520 
4560 

4600 
4640 
4680 
4720 
4760 

4800 
4840 
4880 
4920 
4960 

5000 
5040 
5080 
5120 
5160 

5200 
5240 
5280 
5320 
536o 

5400 
5440 
5480 
5520 
5560 

5600 
5640 
5680 
5720 
5760 

5800 
5840 
5880 


3°97— 267 

s| 

*>77  ?27 

,8S°  214 

,636  W 
'«» 

^  144 

1"  88 

M  • 

47°+  3 

s  s 

I'1  E 

807  59 
'  IOO 

■a 

:«  :S 

I4OI  J 
*  143 

*  s 
- 1 

»*  !£ 

2322  167 


d. 

5880 
5920 
5960 
6000 
6040 

6080 
6120 
6160 
6200 
6240 

6280 
6320 
6360 
6400 
4440 

6480 
6520 
6560 
6600 
6640 

6680 
6720 
6760 
6800 
6840 

6880 
6920 
6960 
70C0 
7040 

7080 
7120 
7160 
7200 
7240 

7280 
7320 


Kquation. 


.is 

3447  jc2 

3599  * 

V*6  ill 

3887  5 

4024  ,30 

4,54  124. 

4^78  J4 

86 

77 
68 
60 
5o 

41 
3' 
22 

5«49+  'J 

5104  34 
5070  34 

4975  L 
4915  6o 

4846  ;? 
4769  11 

^S-  91 

4594  y 


470* 

4787 
4864 

4932 
4992 

5042 
5083 
5114 
5136 


Arg.  V. 


d. 

o 
160 
320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
352o 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
S440 

5600 
5760 
5920 
6080 
6240 

6400 
6560 
6720 
6880 
7040 


Equation. 


55S6_ 

55<H 

S44» 

5386 

5320 

5249 
5173 
5094 
501 1 

4923 

4833 
4739 
4642 

4542 
4439 

4334 
4227 

4«7 

4006 

3892 

3778 
3661 
3544 
3426 
33o6 

3187 
3066 
2946 
2825 
2705 

2585 
2465 
2346 
2228 


1995 
1881 
1768 
1657 
1548 

1442 

1338 

1237 

"39_ 

1045 


52 
56 
62 
66 
7« 
76 
79 
83 
88 
90 

94 

97 
00 

03 
05 
07 
10 
m 
14 

17 
17 
18 
20 
19 


Arg.V. 


d. 

7040 
7200 

736o 
7520 
7680 

7840 
8000 
8160 
8320 
8480 

8640 
8800 
8960 
912c 
9280 

9440 
9600 
9760 
9920 
10080 

10240 
10400 
10560 
10720 
10880 

1 1040 
1 1 200 
1 1 360 
1 1520 
1 1680 

1 1 840 
12000 
1 2 160 
12320 
12480 

12640 
12800 
12960 
13120 
13280 

13440 
13600 
13760 
13920 
14080 


Equation. 


IG45__ 

9S4 

866 

783 
704 

629 
559 
494 
435 
38i 

332 
290 

253 
223 
200 

'83 

'72_ 
169, 
173^ 
184 

202 
227 
259 
299 
346 

400 
461 
529 
604 
685 

773 

867 

967 
1072 
1 184 

1300 
1421 
1546 
1675 
1809 


91 

88 

83 
79 
75 

70 
65 
59 
54 
49 

42 
37 
30 
23 
17 


1945 
2084 
2226 
2369 
2515 


3 
4 
11 
18 

25 
32 
40 

47 
54 
61 
68 

75 
81 

88 

94 
100 
105 
112 
116 

121 

125 
129 
'34 
136 


»39 
142 

143 
+  146 


I  Arg.V. 


d. 
14080 

14240 
14400 
14560 
14720 

14880 
15040 
15200 
15360 
15520 

15680 
15840 
16000 
16160 
16320 

16480 
16640 
16800 
16960 
17120 

17280 
17440 
17600 
17760 
17920 

18080 
18240 
18400 
18560 
18720 

18880 
19040 
19200 
19360 
19520 

19680 
19840 
20000 
20160 
20320 

20480 
20640 
20800 
20960 
21120 

21280 


The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
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Table  XIV. 


Arg.VI. 


d. 

o 
80 
160 
240 
32° 
400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 1 20 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 


Equation. 


'385_178 

1207  165 

'Hi  ;s4 

749  » 

5'8  £ 

428  W 

355  73 

301  37 

a+s 

300  \2 

352  69 

421  83 

112 

7I4  I24 

838  137 
975 

,I2'  156 

1277  ,g4 

"»4'  ,72 

,6l3  178 

'973  l86 

2,59  l88 

2347  Ig9 

2536  ,89 

2?25  iS7 

29«2  ,85 

309l  «79 

3276 

$?+«67 


1  Arg.  VI. 


d. 

2880 
2960 
3040 
3120 
3200 

3280 
336o 
3440 
3520 
3600 

3680 
376o 
3840 
3920 
4000 

4080 
4160 
4240 
4320 
4400 

4480 
4560 
4640 
4720 
4800 

4880 
4960 
5040 
5120 
5200 

5280 
536o 

5440 
5520 
5600 

5680 


Equation. 


3775  ,4s 

3923  ,t6 

a  s 

42|3  Q. 

4387  n 

4466  79 

4527  A 

4569  £ 

4593,  . 
45971  ,1 

4583  '4 

4548  35 

4494  54 

442'  92 

4329  ,L 

422°  ,26 

4°94  ... 

3953  $ 

3450  ;g 

3<*5  2 

2f3  2o6 

as 

1445  & 

I265  170 
I095-.57 
938 


Arg.  VII. 


d. 

o 
160 
320 
480 
640 

800 
960 
1 1 20 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 

3520 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
5440 

5600 
5760 
5920 


Equation.    , Arg.  VII. 


•332  ,g7 

si  1 

2172  ,69 

2S°8  ,62  1 1 

2670  IC7 

2978  43 

3121  134 

3255  ,|4 

3379  ... 

3492  IOT 

3593  |o 

3682  ?9 

'758  £ 
38'9 

3866  47 

3899  ft 

39'7,  * 
39«9l  ,2 

39°7  ,« 

3879  l! 

3837  42 

378o  57 

37'°  84 

3626  96 

353°  ,L 

3421  -™ 


33«  :s 
3,73  i»i 


39 


2°34  I/17 
2887  147 


2887 
2734' 


153 


d. 

5920 
6080 
6240 
6400 
6560 

6720 
6880 
7040 
7200 
736o 

752o 
7680 
7840 
8000 
8160 

8320- 
8480 
8640 
8800 
8960 

9120 
9280 
9440 
9600 
9760 

9920 
10080 
10240 
10400 
10560 

10720 
10880 
1 1040 
1 1 200 
1 1360 

1 1520 
1 1680 


Equation. 


2734_,s 
2575 

2411  .71 
2245 


166 
169 


— 'i  169 
2°76 

,9°7  ,60 

'738  g 

'4°9  ,5^ 

•250  ,59 


«°98  146 
052  ,38 


814 

686 
568 

460 

365 
283 


128 
118 
108 

95 
82 
69 

214  £ 

llI  26 

92_ 

85+  4 

104  34 

!38  .8 
,86  f 

249  -i 
326  77 

£.  OO 
4l6  ^ 
*  I02 

5,8     1 1 C 

633  [[I 

892  H 

1036  ;g 


Arg.  VIII 


d. 

o 
160 
320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
352o 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
5440 

5600 
5760 
5920 
6080 
6240 

6400 
6560 
6720 
6880 
7040 

7200 
736o 
7520 
7680 
7840 

8000 
8160 
8320 
8480 


Equation. 


T9+  92 


1772 

1879 
1990 

2102 
221 1 

23'4 
2409 

2494 

2567 
2626 

2f  " 
2< 


IO7 
III 
112 

IO9 
I03 

95 
85 
73 


2669 
2696 
2707 

2700 
2677 
2638 


59 
43 

».  27 
,+  11 


23 
39 

2584  57o 
2514  83 

M3l  95 

223'  114 

2,17  122 
1995  I2? 

1868 

1737 
1605 

H74 
1344 
1219 
1099 
987 


131 

132 

131 
130 
125 

[20 
12 

884  "3 

79«  H 

lit  68 
642  ,. 

5g7  g 
547  4? 
522_  29 

S'3+  6 
5'9+  21 

S4°  37 
577  37 

628  66 

694  79 
773  ll 
865  92 

968  ;°3 

.082  "4 

1335  \3l 
'472  ,  ,3J 


The  quantities  tabulated  are  in  unite  of  the  fourth  decimal  of  a  day. 
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Table  XIV— Cout'd. 


TABLES  OF 

Inequalities  of  the  Fundamental  Argument. 
Table  XV. 


Table  XVI. 


Arg.VIII. 


d. 

8480 
8640 
8800 
8960 
9120 

9280 
9440 
9600 
9760 
9920 

10080 
10240 
10400 
10560 
10720 

10880 
1 1040 
1 1 200 
1 1360 
1 1520 

1 1680 
1 1 840 
12000 
12160 
12320 

12480 
12640 
12800 
12960 
13120 

13280 

13440 
13600 
13760 
13920 

14080 
14240 
14400 
14560 
14720 

14880 
15040 
15200 
15360 
15520 

15680  j 

15840 

16000 

16160 

16320 

16480 
16640 
16800 
16960 


Equation. 


1613 

1758 
1905 
2052 
2199 

2342 
2482 
2616 

2743 
2863 


+  '45 
147 
147 
147 
143 
140 

134 
127 
120 
no 


ss  % 

3358  ,„ 

3397  il 
34"+  ,* 
3433 T  , 
3430  ,J 

3413  „ 

3338  u 

3*8*  H 
3214 

3'34  ^ 

3044  £ 

294,1  107 
2S38  °7 

2?25  „| 
2606 

2360  f4 

2235  l2] 

21.2  ,a3 
in 

T  °9 

'°i 

1496  66 
1430  53 

•377  ^ 
>340  ^1 
'3'9_  5 

'3'4  |_  „ 
'325  ^  'a 
■353  ~ 

'458  % 

'P  87 
,6'9  96 


Arg.  IX. 


o 
40 
80 
120 
160 

200 
240 
280 

_>20 
360 

4OO 
440 
480 
520 
560 

GOO 
64O 
680 
720 
760 

800 
84O 
.  880 
920 
960 

IOOO 
IO4O 
I080 
1 1 20 
I  l6o 

I200 
I24O 
I28o 
I32O 
I360 

I4OO 
I44O 
I480 
I520 
I560 

1600 
164O 
l68o 
I720 
I760 

l800 
1840 
l88o 
I92O 
i960 

2000 
2040 
2080 
2I20 
2l6o 

2200 


Equation. 


2,8-25 

193  22 

\l\  18 

153  IO 

137  I2 

9 
5 

-  3 
h  1 
4 


125 
116 
in 

108 
109^ 

113 
120 
I 

'43 
160 


*u  10 
t3°  13 
17 

22 


179 
201 

284  g 

317  36 

3S3  £ 

473  J. 


58 
57 
57 


1217 
1274 

1331  r6 

1443  ?q 

1498  I] 

«55'  f3 

l6°3  r, 

1702  4 

1749  44 

'793  44 

1836  10 

1875  39 

1912  " 

1947 

I978+29 
2007 


40 

42 

45 

518  , 

64  4 

1  '  53 
820  54 

9  7  " 

1044  57 
1101  I' 


Arg.  IX. 


d. 

2200 
2240 
2280 
2320 
2360 

2400 
2440 
2480 
2520 
2560 

2600 
2640 
2680 
2720 
2760 

2800 
2840 
2880 
2920 
2960 

3000 
3040 
3080 
3120 
3160 

3200 
3240 
3280 
3320 
3360 

3400 
3440 
348o 
3520 
3560 

3600 
3640 
3680 
3720 
3760 

3800 
3840 
3880 
3920 
3960 

4000 
4040 
4080 
4120 
4160 

4200 
4240 
4280 
4320 
4360 

4400 


Equation. 


2007+ 
2°54  ,9 

2073 

2088  \\ 


2IOO  « 
2I08  I 
2114  ,  , 
2II51  ' 

2"3  6 


2107 
2098 
2086 
2070 
2051 

2029 
2003 
'974 
'943 
1908 

1871 
1831 
1788 

1743 
1696 

1647 
1596 

'543 
1489 

'431 

'377 
1320 
1262 
1203 
"44 

1084 
1025 

967 
909 
851 

794 
739 
685 

633 
582 

533 
486 
441 
399 
359 
322 
287 
256 
227 
201  _ 

178 


9 
12 
16 

'9 

22 

26 
29 
3' 
35 
37 
40 
43 
45 
47 
49 

5' 

53 
54 
55 
57 

57 
58 
59 
59 
60 

59 
58 
58 
58 
57 

55 
54 
52 
5' 
49 

47 
45 
42 
40 

37 

35 
3' 
29 
26 

23 


Arg.  X. 


Equation. 


d. 

0 

479. 

160 

4^J 

320 

160, 

480 

319 

640 

272 

800 

230 

192 

1 120 

159 

1280 

130 

1440 

107 

1600 

88 

1 760 

70 

(920 

69 

2080 

67 

2240 

7  I 

2400 

8t 

2560 

96 

2720 

116 

288) 

142 

3040 

'73 

3200 

209 

*336o 

249 

352o 

293 

3680 

34' 

3840 

393 

4000 

448 

4160 

505 

4320 

565 

4480 

626 

4640 

689 

4800 

753 

4960 

817 

5120 

881 

5280 

944 

5440 

1006 

5600 

1067 

5760 

1126 

5920 

1182 

12 

7 

-  2 

h  4 
10 

'5 


52 


Arg.  X 


d. 

5920 
6080 
6240 
6400 
6560 

6720 
6880 
7040 
7200 
7360 

7520 
7680 
7840 
8000 
8160 

8320 
8480 
8640 
8800 
8960 

9120 
9280 
9440 
9600 
9760 

9920 
10080 
10240 
10400 
10560 

10720 
10880 
1 1040 
1 1 200 
11360 

1 1520 
1 1680  j 
1 1 840  j 


Equation. 


,l82+53 
■235  " 

,285  £ 
•373  48 

'4"  33 
•444  a 


1444  g 
•472 

'495  A 

«5«3  "" 
1525 

'532,  ■ 

•5331  , 

'528  ,1 

'5'8  |° 

'5°3  2I 

.482  l' 

'455  3; 

'424  •* 

'388  £ 
'348 

'3°3  $ 

'255  \2 

'203  \ 

"48  55i 

'°9°  60 

'°£  61 

?  8 

»  i 

52«  S 

47°  56 

361  53 


The  quantities  tabulated  are  iu  units  of  the  fourth  decimal  of  a  day 
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Arg.  XI.  Equation. 


d. 

o 
320 
640 
960 
1280 

1600 
1920 
2240 
2560 
2880 

3200 
3520 
3840 
4160 
4480 

4800 
5120 

5440 
5760 
6080 

6400 
6720 
7040 
736o 
7680 

8000 
8320 
8640 
8960 
9280 

9600 
9920 
10240 
10560 
10880 

1 1200 
1 1520 
1 1 840 
12160 


23 
22 
20 

19 
18 
16 

14 
12 


1 192  f 
1215 
1237 


1257 
1276 
1294 
1310 
1324 

1336 
1347 
1356 
'364 
1369 

1373 
"375 
1375 
1374 
i37i 

1367 
1362 

1355 
1347 
1338 

1327 
1316 

1304 
1291 
1278 

1263 
1248 


9 
8 

5 
4 

+  2 
o 

—  1 
3 
4 

5 
7 
8 

9 
11 

11 
12 
13 
13 
15 

15 
16 


123l  '6 
1216 

1 198 

1180 
1 161 
1 141  _ 
1 1 20 


Arg.  XI. 


d. 

12160 
12480 
12800 
13120 
13440 

13760 
14080 
14400 
14720 
15040 

i53°o 
15680 
16000 
16320 
16640 

16960 
17280 
17600 
17920 
18240 

18560 
18880 
19200 
19520 
19840 

20160 
20480 
20800 
21 1 20 
21440 

21760 
22080 
22400 
22720 
23040 

23360 
23680 
24000 
24320 


Equation. 


II20_ 

1098 
1076 
105 1 
1026 


1000  g 

972  2Q 

f :  s 
848 

813  w 

742  ?8 

7CH  ^ 

666  ™ 

S88  39 

549  £ 

509  39 

470  39 

43"  - 


357  f6 
321  34 

Sg 

3  5 
172  23 

'49  19 
>30  ,9 

113  ' 
IOO  ^ 
89 

79  * 
824  3 


Arg.  XI. 


Equation. 


d. 
24320 
24640 
24960 
25280 
25600 

25920 
26240 
26560 
26880 
27200 

27520 
27840 
28160 
28480 
28800 

29120 
29440  : 
29760  I 
30080  I 
30400 

30720  j 

31040  ! 
31360  I 
31680  i 
32000  [ 

32320  I 

32640 

32960 

33280 

33600 

33920 
34240 
34560 
34880 
35200 

35520 
35840 
36160 
36480 


82  ,  * 

88+  * 

98  10 

I?,  \l 

145  2I 
166  21 

215  27 
242  30 


I  Arg.  XII. 


272 

403  35 

438  36 

474  \6 

VI  36 

5.82  36 

58  36 
618 

795  w 

829  34 

863  34 

895  32 

928  33 

959  3, 

990  s 

1020  ■? 

1050  3 

.078  11 

!S  3 

::^+24 


40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1 1 20 
1 160 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 


Equation. 


4,3+29 

442  30 

472  & 
5°°  29 
529  * 

556  _ 
583  I7, 

632  24 

655  23 

33  22 

¥l  '9 

73?  J 
745  ,4 

757 

766 

774 
779 
78i 

782 
779 
774 
767 
757 

745 
730 
713 
694 
673 


650 
625 
599 


9 
8 

5 
2 

+  1 

-  3 
7 

10 
12 

15 
17 
19 
21 

23 


25 
26 
28 
29 

3°  , 

2  3i 
45o  £ 
418  11 
386_32 

354 


571 
542 

512 
481 


Arg.  XII. '  Equation. 


d. 

1600 
1640 
1680 
1720 
1760 

1800 
1840 
1880 
1920 
i960 

2000 
2040 
2080 
2120 
2160 

2200 
2240 
2280 
2320 
2360 

2400 
2440 
2480 
2520 
2560 

2600 
2640 
2680 
2720 
2760 

2800 
2840 
2880 
2920 
2960 

3000 
3040 
3080 
3120 
3160 

3200 


354_ 

323 

292 

261 

232 

204 

177 
152 
129 
107 

88 
7i 
55 
43 
33 

25 
20 


31 

3i 
3i 
29 
28 

27 
25 
23 
22 

19 

17 
16 
12 
10 

8 


17 
17 
»9 

24 
32 
41 

53 
67 

83 
101 
121 

«43 

165 

190 

215 
242 
269 
298 

327 
356 
385 
414 


473 


~  3 
o 

+  2 
5 
8 

9 
12 

14 
16 

18 
20 
22 
22 
25 

25 
27 
27 

29 

29 

29 
29 
29 
30 
+29 


The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
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TABLES  OF 
Inequalities  of  the  Fundamental  Argument 


Tablk  XIX. 


Arg.XIII. 


o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 120 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
3440 
3520 

3600 
3680 
376o 
3840 
3920 

4000 
4080 
4160 
4240 
4320 
4400 
4480 
4560 


Equation. 


532  * 
22 

474  24 
45°  2 
424  2? 

397  ' 

339  30 
309  J, 
279  3 
29 

220  29 


192 
165 
140 
117 
96 


27 
25 
23 
21 

19 
16 
12 
10 
6 

-  3 

3°+  1 

31  4 

35  * 


77 
61 

49 

39 
33 


43 
54 

69 

87 
108 

"3" 
157 

185 
215 
245 
277 
309 

340 
372 
402 

430 
457 
482 
504 
523 
539 
552 

562  6 

57ol  ? 
569  I 
564  § 

556  „ 
53o  15 


32 

32 
28 

27 

25 

22 

19 
16 

13 
10 


Tablk  XX. 


Tablk  XXI. 


Arg.XIV. 


320 
640 
960 
1280 

1600 
1920 
2240 
2560 
2880 

3200 
3520 
3840 
4160 
4480 

4800 
5120 
5440 
5760 
6080 

6400 
6720 
7040 
736o 
7680 

8000 
8320 
8640 
8960 
9280 

9600 
9920 
10240 
10560 
10880 

1 1 200 
1 1520 


Equation. 


49_  * 
45+4 

47  7 

54  ' 

67  \3. 

84  *2 

.06  22 

'31  27 

'87  29 

217  £ 

246  3 

273  24 

297  21 

3"8  V7 
335 

347  7 

354,  , 
355Z  J 

340 

325  2> 

3<>5  2, 

282  *3 

255  28 

"Z  20 

108  y 

y  30 

.68  2g 

'4°  26 

"4  23 

91  19 

72  ,J 

49  y 


Arg.  XV. 

Equation. 

Arg.  XV. 

1 

Equation. 

1 

d. 

d. 

0 
40 
80 
120 
160 

I04+  g 

128  3 
I43  16 

159  \y 

1440 
1480 
1520 
1560 
1600 

454  5 
437  ,§ 
4'9  I9 
4°°  ,9 

S  s 

200 
240 
280 
320 
36o 

f95  \99 

214  20 
234  2I 
255  22\ 

1640 
1680 
1720 
1760 
1800 

400 
440 
480 
520 
S6o 

276  21 
297  21 

3'8  2 
339  2I 

3*>  "1 

I04O 
I88O 
I920 
I96O 
2000 

277  2I 

256  2* 
20 

«97  l8 

OOO 
64O 
68O 
720 
760 

381  20 

4°'  19 
4*°  18 
«8  J 

2040 
2080 
2I20 
2l60 
2200 

IS?  18 
161  16 

*45  4 
'3«  ,4 
»7  ,4 

oOO 
84O 
880 
920 
960 

47°    1 . 

484  4 

496  ? 

507  0 
J  '  8 

515  y 

2240 
2280 
2320 
2360 
2400 

'oSc  IO 

i  8 

80  7 

IOOO 
IO4O 
I080 
1 1 20 
I  ICO 

522 

527  5 

530,  f 
531^  J 

530  3 

2440 
2480 
2520 
2560 
2600 

73  , 

76  2 

80  7 

I200 
I24O 
I28o 
I320 
I360 

527  5 
522  * 
515  ' 
5oo  ,? 
495  I2 

2640 
2680 
2720 
276O 
2800 

3  9 

;» 

131  ,| 
!£+■« 

I4OO 
I44O 

469  14 

2840 
2880 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
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Table  XXII. 


Table  XXIII. 


Arg.  XVI. 

Equation. 

Arg.  XVI. 

Arg.  XVII. 

Equation. 

<L  d. 

d.  d. 

d.  d. 

0—  2 

11 

386—420 

0—  1 

1 

12 

381-385 

2 —  50 

0 

i—  42 

II 

347—38o 

51—  65 

1 

43-  58 

10 

331—346 

66-  77 

2 

59—  71 

9 

318-330 

78-  89 

3 

72-  83 

8 

306-317 

90—101 

4 

84—  94 

7 

295—305 

102 — 116 

5 

95-105 

6 

284—294 

117— 165 

6 

106 — n6 

5 

272  —283 

166—180 

5 

117— 128 

4 

261—271 

181— 192 

4 

129— 141 

3 

248—260 

193—203 

3 

142-157 

2 

232—247 

204—216 

2 

158— 191 

1 

197—231 

217—231 

1 

192—196 

0 

232 — 281 

0 

The  quantities  tabulated  are  iu  units  of  the  fourth  decimal  of  a  day. 
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TABLES  OF 

Inequalities  of  the  Fundamental  Argument. 
Table  XXIV. 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

A. 

0 

160 

320 

480 

640 

800 

960 

1 1 20 

1280 

1440 

1600 

1760 

1920 

2080 

2240 

2400 

2560 

2720 

o 

35o 

338 

343 

363 

395 

432 

464 

481 

472 

429 

354 

269 

203 

"77 

199 

258 

337 

416 

i 

320 

322 

33° 

tf\A 

3°4 

402 

440 

470 

atR 
470 

453 

394 

310 

229 

itR 
170 

1 1  c 
■75 

218 

290 

373 

450 

2 

305 

310 

332 

30S 

4 10 

449 

473 

469 

AOR 
420 

354 

267 

!95 

105 

iXc 
105 

245 

326 

409 

400 

3 

290 

302 

333 

375 

421 

45° 

473 

454 

397 

312 

227 

172 

164 

205 

otR 
270 

3°4 

443 

4 

277 

or\R 
Z90 

33* 

35O 

433 

400 

469 

433 

360 

271 

!95 

!59 

'74 

234 

3!5 

401 

474 

527 

5 

269 

300 

347 

400 

446 

471 

460 

407 

322 

171 

158 

195 

267 

353 

435 

500 

542 

A 
O 

of\f% 
200 

3°7 

301 

4*7 

460 

473 

445 

1*7  C 

375 

2X7 
203 

202 

*59 

168 

223 

3°5 

39° 

466 

5Z* 

e  e  1 
55* 

7 

269 

3I9 

3°° 

4j° 

472 

47 1 

424 

34 1 

248 

179 

*5° 

188 

z57 

343 

AOC 

4^5 

AQ1 
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353 

392 

424 

442 

442 

422 

3°3 

335 

40 

108 

344 
JTT 

202 

251 

J 

226 

210 

7 

228 

251 
j  * 

287 

328 
j 

371 
j/  * 

408 

43° 

447 

430 

TJ7 

4IO 

365 

H7 
j  m  / 

41 

377 

323 

275 

239 

220 

219 

234 

263 

303 

347 

3QO 

J  7 

425 

447 

450 

432 

396 

347 

301 

42 

357 
jj/ 

305 

201 

230 

217 

222 

244 

278 

322 

367 
j  / 

4O0 

440 

455 

TJJ 

450 

T  J 

423 
T*j 

380 
J 

330 

280 

43 

TJ 

338 
jj" 

288 

24  Q 

224 

218 

2  2Q 

257 
j  / 

207 

7  / 

141 

JTJ 

380 
j  7 

42Q 

T*7 

454 

TJT 

46l 

446 

411 

363 
J  J 

315 

281 

44 

320 

274 

240 

222 

222 

24O 

274 

318 

3A7 

412 

448 

466 

464 

440 

398 

347 

303 

279 

45 

305 

263 

235 

223 

23O 

255 

295 

343 

392 

435 

465 

475 

463 

43° 

383 

332 

294 

283 

46 

292 

255 

233 

228 

242 

274 

3f9 

369 

410 

457 

40U 

4OI 

459 

418 

7A"7 

3*9 

2yi 

294 

A  1 

47 

281 

250 

234 

237 

258 

296 

345 

397 

443 

477 

492 

482 

45! 

404 

352 

309 

292 

3io 

48 

274 

249 

240 

256 

279 

322 

374 

425 

468 

494 

499 

479 

439 

388 

337 

303 

30O 

333 

49 

270 

251 

250 

267 

303 

351 

404 

453 

490 

508 

501 

472 

425 

371 

325 

302 

314 

360 

5o 

269 

257 

263 

288 

330 

382 

434 

479 

509 

516 

499 

460 

408 

355 

3i6 

306 

333 

390 

5i 

271 

267 

280 

312 

359 

413 

463 

502 

523 

520 

49 1 

445 

390 

340 

3U 

3i6 

358 

423 

52 

277 

279 

300 

339 

390 

443 

490 

521 

532 

517 

478 

426 

371 

327 

3" 

332 

387 

454 

53 

286 

296 

324 

369 

421 

472 

513 

535 

535 

508 

461 

406 

352 

3i8 

3-7 

354 

419 

484 

54 

298 

315 

351 

399 

452 

499 

532 

544 

53o 

494 

440 

384 

336 

3H 

329 

38i 

45i 

508 

55 

313 

337 

378 

429 

480 

521 

545 

546 

520 

474 

417 

362 

322 

315 

348 

411 

482 

528 

56 

330 

36i 

407 

458 

505 

539 

552 

54i 

5°4 

450 

392 

341 

313 

323 

372 

444 

510 

541 

57 

35o 

387 

435 

484 

525 

55o 

552 

529 

482 

424 

366 

324 

310 

338 

401 

477 

532 

546 

58 

37i 

413 

462 

508 

54i 

556 

546 

510 

456 

396 

342 

3" 

3H 

359 

434 

507 

549 

544 

59 

394 

439 

486 

526 

55i 

555 

532 

487 

427 

367 

322 

303 

325 

387 

468 

534 

558 

535 

60 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
A  P— VOL  7,  PT  2  6 
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TABLES  OF 


Inequalities  of  the  Fundamental  Argument. 
Table  XXIV— Cod  tinued. 


A. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

5600 

5760 

592o 

6080 

6240 

6400 

6560 

6720 

6880 

o 

477 

489 

481 

459 

429 

398 

374 

363 

369 

i 

487 

490 

475 

449 

410 

390 

37o 

365 

37o 

2 

4.02 

487 

4"/ 

466 

477 

43/ 

407 

782 

j 

767 

3"/ 

768 

784 

3°4 

3 

401 

47Q 
4/y 

4CC 

A2C 
4*3 

A06 
4VU 

774 
3/4 

76a 
3U4 

771 
3/ 1 

7QI 
5\f 1 

A 
f 

4.87 

460 

441 

44  * 

41  I 
41  1 

78C 

767 
5^/ 

767 
3U3 

77C 
51 3 

700 

5yy 

5 

478 

456 

427 

398 

374 

362 

363 

379 

406 

O 

4t>5 

440 

411 

384 

3°5 

357 

3°4 

385 

414 

7 

42  7 
4 '-3 

7QC 
3VO 

771 
5/ 1 

7C6 

Jju 

7CA 
334 

766 

39" 

421 
4** 

g 

477 

433 

406 

77Q 

7CQ 

33V 

74.Q 
347 

7C7 
333 

770 

3/ w 

7Q7 

5y/ 

428 

Q 

4  3 

388 

76C 
3U3 

7AO 

34y 

7AA 
344 

7C7 
333 

774 
3/4 

AO  A 

4"4 

476 
43u 

IO 

396 

371 

352 

341 

341 

356 

38o 

412 

442 

I  I 

378 

35° 

34' 

335 

341 

360 

.00 
388 

420 

449 

1 2 

34^ 

772 

55* 

772 
55* 

344 

767 

3°/ 

7n7 
397 

428 

y|  C  A 

454 

1 7 
•  J 

34  C 

771 

727 

772 

740 

77C 
3/ 3 

406 

477 

43/ 

4C8 

43" 

14 
*4 

772 

5*5 

22A 
3Z4 

77C 

333 

7C6 
33u 

78C 
3°3 

AIT 

4*7 

444 

460 

15 

323 

3»9 

325 

341 

366 

397 

427 

450 

459 

1 6 

3'° 

3*7 

328 

349 

377 

409 

437 

455 

455 

17 

712 

3* :/ 

77C 
333 

360 

700 
39" 

421 
4  1 

44.6 

44w 

AC7 
43/ 

448 

44° 

18 

712 
3m* 

724 

74  C 
343 

777 
5/ 5 

40  7 

477 
433 

4C2 
43-* 

ACC 
433 

A17 
43/ 

IQ 

j  * " 

JJJ 

7C7 
33/ 

787 

5°/ 

417 
41  1 

AA7 
443 

4C6 
43u 

A  CO 

43u 

A  OA 

4^4 

20 

322 

343 

371 

402 

431 

451 

457 

442 

409 

21 

332 

■ye  fx 

35° 

38O 

4IO 

442 

457 

453 

43° 

392 

22 

747 

770 
3/ w 

4OI 

4ju 

ACI 
43  1 

4C8 
43° 

AA  C 

443 

4*3 

17 A 

374 

27 
*3 

7C6 

18c 

4l6 

AA2 
44* 

4C7 
43/ 

4CC 
433 

A1  7 

433 

707 

397 

7C6 
33u 

24 
^4 

770 

401 

A  7f> 

45* 

AC8 
43° 

44/ 

418 

778 
37° 

339 

25 

385 

415 

44I 

456 

455 

435 

4OO 

359 

324 

20 

4OO 

425 

45° 

458 

447 

419 

380 

34" 

313 

27 

414. 

4  70 

4CC 
433 

4C4 

*TJ^ 

47C 
433 

700 
3vy 

7CO 

33V 

19A 

3Z4 

70C 

3U3 

28 

426 

447 

44/ 

4C6 

44.6 

418 

778 

3/° 

778 
33° 

3IU 

702 
3UZ 

2Q 

476 

4C2 

4C2 

43 4,5 

A77 
433 

708 

7C6 
33u 

7  20 

30I 

3°4 

30 

443 

453 

444 

4l6 

376 

334 

305 

296 

3" 

31 

447 

449 

431 

39° 

353 

3H 

294 

297 

323 

12 
3^ 

448 

44" 

441 

A  I A 
4*4 

77  7 
J/ J 

55u 

298 

288 

302 

778 

33° 

7  * 
33 

44C 
443 

428 

7  OA 
3V4 

349 

700 

286 

288 

313 

7C6 

35° 

74 

478 

412 

771 

726 

292 

270 

^93 

32O 

iff 
375 

35 

426 

393 

348 

305 

279 

278 

304 

347 

394 

3° 

412 

372 

326 

.00 
280 

272 

284 

320 

367 

413 

37 

394 

7  CO 

70  c 

27C 
*/  J 

271 
*/  1 

296 

770 
55y 

788 

3°° 

428 

18 

77C 
J/ 3 

728 

288 

268 

277 

717 
3*3 

762 
5U* 

409 

44 1 

7Q 
3V 

7CC 
333 

308 

27  C 

/  J 

267 

1 1A 

334 

78c 
3°5 

427 

45° 

40 

335 

292 

267 

273 

308 

359 

408 

443 

454 

41 

3*7 

279 

267 

-»ftA 
250 

331 

385 

429 

454 

454 

42 

?oi 

j 

272 
/ 

277 

■*/3 

306 

7C7 
55/ 

410 

447 

460 

a  Cr» 
45° 

4r3 

280 

271 

28C 

7  }0 
JJU 

786 

A1A 

434 

461 

^67 
4°3 

442 

A  A 
TT 

28l 

277 

70C 
JWJ 

7C8 

J  J 

A  I A 

4*4 

ACA 
434 

469 

460 

431 

45 

279 

289 

330 

388 

440 

470 

473 

454 

417 

46 

283 

307 

359 

418 

462 

480 

472 

443 

401 

47 

294 

332 

390 

446 

480 

485 

465 

429 

384 

48 

360 

A  O  I 

4^1 

a  7r» 
47° 

49  2 

404 

455 

4^3 

367 

49 

333 

392 

451 

490 

497 

478 

440 

395 

35o 

5o 

360 

424 

478 

503 

497 

466 

423 

376 

335 

5i 

390 

455 

499 

509 

490 

451 

404 

358 

321 

52 

423 

482 

514 

509 

478 

433 

384 

340 

3io 

53 

454 

505 

521 

502 

462 

412 

364 

325 

303 

54 

484 

522 

522 

490 

443 

391 

346 

313 

299 

55 

508 

53 1 

515 

473 

421 

37o 

329 

305 

299 

56 

528 

533 

503 

453 

398 

35o 

316 

300 

302 

57 

541 

529 

486 

43i 

376 

333 

306 

299 

309 

58 

546 

518 

465 

407 

355 

319 

301 

303 

3i8 

59 

544 

501 

442 

384 

338 

309 

301 

310 

33 1 

60 

535 

481 

418 

363 

323 

304 

305 

321 

345 

d. 
7040 


389 
400 
411 
421 
43° 

439 
447 
454 
459 
464 

467 
468 
466 
462 
455 

445 
433 
418 
401 

383 

365 
348 
332 
3*9 
3io 

305 
305 
309 
3i8 
33i 

348 
366 
385 
403 
419 

433 
443 
449 
45n 
448 

442 

432 
420 
406 
390 

374 
357  1 
342 
328 
317 

307 
301 
299 
299 
303 

309 
3i8 
329 
342 
356 
37i 


d.       d.  d. 
7200   7360  7520 


420 

434 
446 
456 
465 

472 
478 
482 
481 
480 

475 
468 

457 
443 
428 

410 
39 « 
372 
353 
335 
320 

309 
302 

299 
302 

309 
322 
338 
356 
376 

396 
414 

429 
441 
448 

452 

45i 
446 

437 
425 

411 

395 
379 
362 

347 

332 
320 

3io 
303 
299 
298 
300 

305 
3>2 
321 

332 
343 
356 
369 
382 
396 


458 

471 
482 
491 
496 

499 
498 
494 
486 

475 
460 
442 
422 
401 
379 

357 
337 
3i8 
304 
293 
288 
288 
294 
305 
322 

34i 
363 
386 
407 
427 
442 
453 
459 
459 
455 

447 
435 
421 
404 
386 

368 
351 
335 
322 

3" 

303 
298 
296 
297 
300 

307 
315 
325 
335 
347 

359 
372 
384 
396 
407 
418 


d.  d. 
7680  7840 


d.    I  d. 
8000  8160 


496 
506 
513 
515 
513 
507 

497 
482 
464 
442 
418 
392 
366 
341 
3i8 

298 
282 
272 
269 
272 

281 

297 
3i8 

343 
369 

395 
420 
441 

457 
467 

472 
47 1 
464 

452 
437 
420 
400 
380 
360 
342 
326 
312 
301 
295 
291 

291 
295 
301 
309 
319 

33i 
342 
354 
366 

377 

389 
399 
410 
419 
428 
435 


527 
53o 
528 
520 
507 
400 
467 
442 
414 
383 

353 
324 
297 
275 
258 

248 
246 
252 
265 
286 

311 
34i 
373 
404 

432 

455 
472 
483 
487 
484 
476 
462 
444 
423 
400 

378 
355 
335 
318 
304 

293 
287 
286 
288 
293 
302 
312 
324 
337 
35o 

363 
376 
387 
398 
408 

4i7 

425 
432 
438 
443 
447 


539 
531 
517 
496 

471 
441 

408 
374 
338 
305 


524 
502 

474 
441 

404 

365 
325 
287 

253 
225 

274  205 
249  195 


23 « 
221 
221 

230 
248 
273 
305 
340 


196 

207 
228 

259 
295 
336 
378 
418 


377  454 
412  483 

505 


470 
489 

501 

504 
500 
490 


453 
429 
403 
478 
353 

33i 
312 

297 
287 
281 

281 
284 
291 
302 
3H 
328 
344 
359 
374 
388 

400 
411 
421 

429 
43^ 
442 
446 
449 
452 
453 
454 


519 

523 

5«9 
507 
490 
467 


473  441 


413 
384 
357 
332 
311 

294 
283 
276 

275 
280 

288 
301 
3i6 
332 
35o 

368 

385 
401 

415 

427 

437 
446 

452 
456 

459 
461 
461 
460 

459 
456 

452 


475 
439 
398 
355 
3ii 
269 
232 
201 
181 
171 

"73 
187 
212 

247 
289 

335 
38i 
425 
465 

497 

520 

534 
540 

536 
524 

505 
481 

454 
424 

393 

364 
337 
314 
395 
282 

275 
274 
278 
288 
301 

3i8 
336 
356 
376 
396 

414 

430 
443 
454 
463 

469 
473 
474 
474 
473 

470 
467 
462 
456 
448 
440 


390 
343 
296 
251 
212 

180 

159 
150 

>54 

172 

201 
240 
286 
336 
385 

433 
474 
509 

533 
549 

555 
55i 
539 
521 
496 

467 
436 
405 
374 
345 
320 
300 
286 
278 
276 

279 
289 
302 
320 
340 

36i 
383 
405 

425 
444 

459 
471 
481 

487 
490 

491 
490 
486 
482 
476 

469 
460 

451 
441 

429 
417 


The  horizontal  argument  of  this  table  is  Arg.  I. 
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d 

8480 

d. 
8640 

... 

d. 
8800 

d, 
8960 

s  . 

d. 
9120 

d. 
9280 

d. 
9440 

d. 
9600 

d. 
97  00 

d. 
9920 

d. 

d. 
10240 

d. 
10400 

d. 
10560 

d. 
10720 

d. 
10880 

d. 
1 1040 

A. 

282 

181 

126 

149 

244 

37^ 

489 

562 

589 

576 

532 

47i 

406 



349 

308 

284 

282 

0 

235 

150 

126 

181 

295 

42? 

524 

578 

587 

560 

5°7 

444 

382 

33 1 

297 

282 

287 

I 

*95 

l3l 

140 

223 

348 

469 

551 

586 

579 

54° 

481 

418 

360 

317 

291 

284 

296 

2 

163 

127 

168 

272 

400 

507 

570 

587 

565 

518 

456 

394 

342 

306 

289 

289 

308 

3 

142 

138 

207 

325 

448 

539 

582 

58i 

548 

494 

43i 

372 

327 

300 

290 

298 

322 

4 

136 

162 

255 

379 

49 1 

562 

586 

571 

528 

469 

407 

355 

317 

298 

296 

3IQ 

338 

5 

H3 

198 

3°7 

430 

526 

577 

584 

556 

505 

445 

386 

34° 

3" 

299 

304 

324 

354 

6 

163 

244 

361 

475 

553 

586 

576 

538 

481 

422 

369 

33° 

308 

304 

316 

339 

370 
* 

7 

196 

295 

414 

514 

572 

585 

563 

516 

457 

400 

354 

323 

309 

312 

329 

354 

384 

8 

239 

349 

462 

545 

583 

58o 

546 

493 

434 

382 

343 

320 

313 

322 

342 

369 

397 

9 

288 

402 

5°4 

566 

586 

568 

526 

469 

412 

367 

336 

320 

320 

334 

356 

382 

407 

10 

340 

45 1 

537 

580 

582 

552 

502 

445 

393 

355 

331 

323 

329 

346 

37° 

394 

4'5 

11 

392 

494 

561 

585 

572 

532 

478 

422 

376 

345 

33° 

329 

34° 

359 

382 

403 

419 

12 

441 

528 

576 

582 

556 

509 

454 

401 

363 

340 

33i 

336 

351 

37i 

39i 

409 

421 

13 

484 

553 

582 

572 

536 

484 

429 

383 

352 

337 

335 

345 

362 

38i 

399 

411 

419 

14 

5*9 

569 

579 

556 

512 

458 

406 

367 

345 

337 

34 1 

355 

373 

390 

403 

412 

415 

15 

544 

576 

57o 

535 

485 

43 1 

386 

355 

341 

339 

349 

366 

382 

396 

404 

409 

408 

16 

560 

573 

553 

510 

457 

406 

368 

346 

339 

344 

358 

375 

390 

400 

4°3 

4°3 

398 

l7 

567 

563 

53i 

482 

429 

384 

354 

34o 

341 

351 

368 

384 

396 

401 

399 

395 

387 

18 

564 

545 

505 

452 

402 

304 

343 

338 

345 

360 

378 

392 

399 

399 

394 

386 

375 

19 

553 

522 

475 

423 

377 

348 

33° 

339 

352 

370 

387 

397 

399 

396 

386 

375 

363 

20 

535 

495 

444 

394 

356 

336 

334 

344 

361 

380 

395 

401 

398 

390 

377 

364 

351 

21 

5" 

464 

413 

368 

339 

329 

335 

351 

37 1 

39° 

402 

403 

395 

383 

367 

353 

340 

22 

482 

432 

383 

346 

327 

326 

340 

36i 

383 

400 

408 

403 

391 

375 

358 

342 

330 

23 

452 

400 

356 

328 

3«9 

328 

348 

373 

395 

409 

411 

402 

386 

367 

348 

332 

322 

24 

419 

37' 

333 

315 

317 

334 

360 

387 

407 

417 

413 

400 

381 

359 

339 

324 

315 

25 

387 

344 

315 

308 

320 

344 

374 

402 

419 

423 

414 

397 

374 

351 

33 1 

317 

310 

26 

357 

321 

3°3 

3°7 

327 

358 

389 

416 

429 

428 

414 

392 

3<>7 

343 

324 

312 

307 

27 

33i 

304 

297 

3" 

340 

374 

406 

43o 

438 

43" 

412 

387 

36i 

336 

319 

309 

306 

28 

309 

292 

297 

321 

356 

393 

424 

442 

445 

432 

410 

382 

354 

33i 

315 

307 

306 

29 

293 

287 

3°3 

334 

374 

412 

441 

454 

45o 

433 

406 

377 

348 

326 

3" 

3°5 

3°7 

30 

283 
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The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
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The  horizontal  argument  of  this  table  is  Arg.  I. 
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The  horizontal  argument  of  this  table  is  Arg.  I. 
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260 

240 

6 

275 

309 

344 

379 

411 

439 

461 

475 

480 

476 

463 

442 

415 

382 

347 

312 

281 

255 

7 

260 

293 

328 

364 

399 

43 1 

457 

477 

488 

490 

483 

467 

443 

412 

377 

341 

306 

275 

8 

245 

276 

3io 

347 

384 

419 

45° 

475 

492 

500 

499 

489 

469 

442 

408 

372 

335 

300 

9 

229 

258 

291 

328 

366 

403 

438 

468 

49 1 

506 

511 

5°7 

493 

470 

440 

404 

367 

329 

10 

21} 

239 

270 

306 

345 

384 

422 

457 

485 

506 

519 

521 

513 

496 

470 

437 

400 

362 

1 1 

I98 

220 

249 

283 

321 

362 

402 

441 

474 

502 

521 

53° 

53° 

5*9 

498 

469 

434 

396 

12 

184 

202 

227 

259 

296 

337 

379 

420 

458 

491 

5!7 

534 

540 

536 

522 

498 

467 

43o 

13 

171 

184 

205 

234 

269 

309 

352 

395 

437 

475 

5o7 

53i 

545 

549 

542 

524 

498 

465 

14 

l6o 

168 

184 

209 

241 

279 

322 

367 

411 

454 

491 

522 

544 

555 

556 

546 

525 

497 

15 

I50 

!53 

165 

185 

213 

248 

290 

335 

381 

427 

470 

506 

535 

555 

564 

501 

548 

525 

16 

M3 

141 

148 

162 

186 

217 

256 

300 

347 

39*> 

442 

484 

520 

547 

564 

57o 

565 

549 

17 

*39 

*32 

'33 

142 

160 

187 

222 

264 

310 

360 

409 

456 

498 

532 

558 

572 

575 

567 

18 

138 

126 

122 

125 

137 

158 

189 

227 

272 

321 

372 

423 

469 

510 

543 

567 

579 

579 

19 

141 

125 

1 14 

in 

117 

132 

l57 

191 

232 

280 

33 1 

384 

435 

481 

521 

553 

574 

583 

20 

»47 

127 

in 

102 

IOI 

no 

128 

156 

194 

238 

288 

342 

395 

446 

492 

531 

560 

579 

21 

156 

l33 

112 

97 

90 

92 

103 

I25 

!57 

197 

244 

297 

352 

406 

456 

502 

539 

566 

22 

168 

142 

118 

98 

85 

80 

84 

98 

123 

158 

201 

251 

3°5 

361 

415 

466 

51 1 

545 

23 

183 

>55 

128 

104 

85 

73 

69 

76 

93 

122 

159 

205 

257 

3i3 

37o 

424 

475 

5i7 

24 

199 

171 

142 

"5 

91 

72 

62 

60 

70 

90 

121 

162 

210 

264 

321 

378 

433 

481 

25 

216 

190 

160 

130 

102 

78 

60 

51 

52 

65 

88 

122 

165 

215 

271 

329 

386 

439 

26 

234 

209 

180 

149 

118 

90 

66 

49 

42 

46 

61 

87 

,23 

169 

221 

278 

33° 

393 

27 

2Sl 

229 

203 

172 

139 

107 

78 

55 

40 

35 

40 

58 

87 

126 

174 

228 

285 

343 

28 

267 

249 

225 

196 

163 

129 

96 

67 

45 

32 

28 

37 

57 

88 

130 

179 

234 

292 

29 

280 

268 

248 

222 

190 

155 

119 

86 

58 

37 

25 

24 

35 

57 

92 

!35 

186 

241 

3° 

292 

284 

269 

247 

217 

183 

H7 

no 

77 

49 

29 

l9 

21 

34 

60 

96 

141 

"93 

31 

302 

298 

288 

270 

245 

213 

177 

*39 

102 

69 

42 

23 

16 

20 

36 

64 

102 

148 

32 

310 

310 

304 

291 

271 

243 

209 

171 

132 

94 

62 

36 

l9 

«4 

21 

39 

69 

109 

33 

317 

319 

317 

309 

294 

271 

241 

204 

165 

125 

88 

56 

31 

17 

14 

24 

45 

76 

34 

323 

326 

327 

324 

3*4 

296 

271 

238 

200 

160 

119 

82 

51 

29 

'7 

17 

28 

51 

35 

328 

33 1 

334 

334 

33° 

3i8 

298 

270 

235 

J95 

154 

ll3 

77 

48 

28 

18 

21 

35 

36 

334 

335 

339 

342 

34i 

335 

321 

299 

268 

23 1 

191 

149 

109 

74 

46 

29 

22 

27 

37 

34 1 

339 

342 

346 

349 

348 

340 

323 

298 

266 

228 

186 

144 

io5 

72 

47 

31 

27 

38 

349 

344 

344 

348 

353 

355 

353 

343 

324 

297 

263 

224 

182 

140 

1 02 

7i 

48 

35 

39 

357 

348 

346 

349 

354 

359 

361 

357 

345 

325 

296 

260 

219 

'77 

137 

101 

7i 

51 

40 

3°7 

354 

348 

348 

353 

359 

365 

366 

360 

347 

324 

293 

256 

215 

174 

!34 

100 

73 

41 

378 

361 

35 1 

348 

35° 

356 

364 

369 

3^9 

362 

346 

322 

289 

251 

211 

170 

132 

100 

42 

388 

369 

355 

348 

347 

352 

360 

368 

373 

372 

363 

345 

3'9 

285 

247 

206 

166 

131 

43 

399 

377 

360 

349 

345 

347 

354 

363 

371 

376 

373 

363 

343 

3!5 

280 

242 

202 

164 

44 

408 

385 

351 

343 

34i 

346 

355 

365 

374 

377 

373 

361 

339 

3io 

274 

236 

198 

45 

416 

393 

37 z 

354 

1A  ? 

34  2 

1 17 

33/ 

1 10 
339 

7  A  ft 

34° 

35° 

17  C 

375 

178 

37° 

37z 

1C7 

357 

1  7A 

334 

3°4 

268 

423 

40O 

378 

358 

343 

334 

33» 

335 

345 

356 

368 

376 

376 

369 

353 

328 

297 

262 

47 

427 

406 

384 

363 

345 

332 

325 

326 

333 

344 

357 

369 

375 

374 

365 

347 

321 

290 

48 

429 

411 

390 

368 

348 

332 

321 

3i8 

321 

330 

343 

357 

368 

373 

370 

359 

34o 

313 

49 

430 

415 

395 

373 

352 

334 

319 

3»2 

3" 

317 

328 

343 

356 

366 

370 

366 

353 

332 

5o 

428 

417 

400 

379 

358 

337 

320 

308 

303 

304 

313 

326 

34i 

355 

364 

366 

360 

345 

5i 

425 

417 

403 

385 

364 

342 

322 

307 

297 

294 

299 

3io 

324 

340 

353 

360 

36i 

353 

52 

420 

417 

406 

390 

37o 

349 

327 

308 

295 

287 

287 

295 

307 

323 

338 

35o 

356 

354 

53 

414 

415 

409 

396 

377 

356 

334 

312 

295 

283 

278 

281 

290 

305 

321 

336 

347 

35i 

54 

407 

412 

410 

401 

385 

365 

342 

320 

299 

283 

273 

271 

275 

287 

302 

319 

333 

342 

55 

399 

409 

411 

405 

393 

375 

353 

329 

306 

287 

272 

264 

264 

272 

285 

301 

317 

330 

56 

39i 

405 

411 

410 

401 

385 

365 

34i 

317 

294 

275 

262 

256 

259 

268 

282 

299 

3H 

57 

382 

399 

410 

413 

408 

396 

378 

355 

330 

305 

282 

264 

253 

250 

255 

266 

281 

297 

58 

372 

394 

408 

416 

415 

407 

39i 

37o 

345 

319 

293 

271 

255 

246 

245 

252 

264 

280 

59 

362 

387 

406 

418 

421 

417 

405 

386 

362 

336 

308 

283 

261 

247 

240 

241 

250 

263 

60 

The  quantities  tabulated  are  in  units  of  the  fourth  decimal  of  a  day. 
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Table  XXVII. 


Arg.  I. 


d. 

o 
40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1 120 
1 1 60 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 
1640 
1680 
1720 
1760 

1800 
1840 
1880 
1920 
i960 

2000 
2040 
2080 
2120 
2160 

2200 


Factor. 


-59767_ 
60568 

6i334 
62066 
62763 

63425 
64050 
64640 

65193 
65709 

66188 
66630 

67034 
67400 
67728 

68018 
68270 
68483 
68658 
68794 

68892 
6895 1 _ 
68971  , 
68953+ 
68896 

68801 
68668 

68497 
68288 
68042 

67757 
67436 
67078 
66683 
66252 

65784 
65282 

64744 
64171 

63563 
62922 
62247 

61539 
60799 
60027 


59223 
58387 
57522 
56627 
55702 

54749 
53768 
52760 

5'725 
50663 

"49577 


Arg.  I. 


Factor. 


801 

766 
732 
697 
662 

625 
590 

553 
516 

479 

442 

404 

366 
328 
290 

252 
213 
175 
136 
98 

59 
20 
18 
57 
95 

133 
171 

209 
246 
285 

321 
358 
395 
431  ! 

468; 

502 
538 
573 
608 
641 

675, 
708  1 

740| 
772! 
804 

8  0 
865 
895 
925 
953 
981 
1008 

1035 
1062 
+ 1086 


d. 
2200 
2240 
2280 
2320 
2360  I 

2400  I 

2440  ! 
2480 
2520 
2560 

2600 
2640 
2680 
2720 
2760 

2800 
2840 
2880 
2920 
2960 

3000 
3040 
3080 
3120 
3160 

3200 
3240 
3280 
3320 
3360 

3400 
3440 
3480 
3520 
3560 

3600 
3640 
3680 
3720 
3760 

3800 
3840 
3880 
392c 
3960 

4000 
4040 
4080 
41 20 
4160 

4200 
4240 
4280 
4320 
4360 

4400 


-49577  , 
48465  + 

47329 
46170 
449S9 

43785 
42561 

40051 
38767 

37465 
36i45 
34809 

33456 
32089 

30707 
29312 

27903 
26483 
25051 

23609 
22157 
20697 
19228 
17752 
16269 
14781 
13287 
11790 
10289 

8786 
7281 

5775 
4268 
2762 

-  1258 
4-  244 
1744 
3240 
4732 
6219 
77oo 

9174 
10641 
12100 

i355o 
14991 
1642,2 
17842 
19250 

20646 
22029 
23399 
24754 
26095 + 

4-27420 


112 

IJ6 
159 
181 
204 

224 
246 
264 
284 
302 

320 
336 
353 
367 
382 

395 
409 
420 

432 
442 

452 
460 
469 
476 
483 
48S 
494 
497 
501 

503 

505 
506 

507 
506 

504 
502 
500 
496 
492 
487 

481 

474 

467 

459 
45o 

441 

431 

420 
408 
396 

383 
37o 
355 
34i 
325 


Arg.  I. 


4400 
4440 
1 1  4480 
4520 
456o 

4600 
4640 
4680 
4720 
476o 

4800 
4840 
4880 
4920 
4960 

5000 
5040 
5080 
5120 
5160 

5200 
5240 
5280 
5320 
536o 

5400 
5440 
548o 
5520 
556o 

5600 
5640 
5680 
5720 
5760 

5800 
5840 
5880 
592o 
5960 

6000 
6040 
6080 
6120 
6160 

6200 
6240 
6280 
6320 
6360 

6400 
6440 
6480 
6520 
6560 

6600 


Factor. 


Arg.  I 


Factor. 


45031 
46029 
47002 

4795° 
48872 

49767 
50636 
51478 
52292 
53079 

53837 
54566 
55267 
55938 
56580 

57191 
57773 
58324 
58844 
59333 

59791 
60217 
6061 1 
60973 
61303 
61600 
61865 
62097 
62297 
62463 

62596 
62696 
62763  . 
62796^ 
62795" 

62762 
62694 

62593 
62459 
62291 __ 

+62089 


+  27420 

28729+ 1300 
'  v  129^ 

30022  I27d 
31296  »g 

32553  l2% 
33792 

J2  IIQQ 

36210  I  180 
37390 

38548  »s; 

as  ^ 1 

44009  lQ\2 

998 
973 
948 
922 

895 
869 
842 
814 
787 


758 

729 
701 
671 
642 
611 

582 

55i 

520 

489 
458 

426 

394 
362 

330 
297 
265 
232 
200 
166 
133 
100 
67 
33 
1 

33 
68 
101 

134 
168 
202 


d. 
6600 
6640 
6680 
6720 
6760 

6800 
6840 
6880 
6920 
6960 

7000 
7040 
7080 
7120 
7160  I 

7200  I 
7240  I 
7280  I 
732o  , 

7360  i 

7400 
7440  1 
7480  1 
7520  1 
7560 

7600 
7640 
7680 
7720 
7760 

7800 
7840 
7880 
7920 
7960 

8000 
8040 
8080 
8120 
8160 

8200 
8240 
8280 
8320 
8360 

8400 
8440 
8480 
8520 
8560 

8600 
8640 
8680 
8720 
8760 

8800 


+ 62089 _ 
61854 
61586 
61284 
60950 

60582 
60181 

59747 
59280 
58781 

58249 
57686 

57090 
56463 
55804 

55114 

54393 
53641 
52859 

52047 
51206 
50335 
49435 
48507 

47551 
46567 
45556 
44518 
43454 
42364 

41249 
40109 
38945 
37757 
36546 

35312 
34057 
32780 
31483 
30166 

28829 

27473 
26100 

24709 
23302 

21879 
20440 


17522 
16043 

14552 
13050 

11537 
10015 

8485 

6946 


+ 


235 
268 
302 
334 
368 

401 
434 
467 
499 
532 

563 
596 
627 
659 
690 

721 
752 
782 
812 
841 

871 
900 
928 
956 
984 

01 1 

038 
064 
090 
115 
140 
164 
188 
21 1 
234 

255 
277 
297 
317 
337 

356 
373 
391 
407 
423 

439 
452 
466 

479 
491 
502 

513 
522 

530 

539 


Arg.  I 


d. 

8800 

;  8840 

!  8880 

(  8920 

11  8960 

9000 
!  9040 
9080 
9120 
I  9160 

9200 
1  9240 

9280 
I  9320 

9360 

9400 
i  9440 

9480 
1  9520 
1  9560 

9600 
9640 
9680 
9720 
9760 

1  9800 

;  9840 

l  9880 

I  9920 

j  9960 

1  10000 
10040 
1 1 10080 
I  10120 
10160 

10200 
10240 
10280 
10320 
10360 

10400 
10440 
10480 
10520 
10560 

10600 
10640 
10680 
10720 
10760 

10800 
10840 
10880 


Factor. 


-t-  6946 
5401 
3849 
2292 

f  731 

-  834 
2401 
397o 
5540 
7110 

8678 
10245 
11809 
13368 
14923 

16473 
18016 

19551 
21077 
22594 

24101 

25597 
27080 
28550 
30006 

31447 
32872 
3428o 
35671 
37043 

38396 
39729 
41040 

42330 
43597 
44840 
46050 

47253 
48421 
49562 

50676 
51762 
52820 
53847 
54845 
55812 
56748 
57652 
58524 
59362 

60167 
60939 
-61675 


The  quantities  tabulated  are  in  units  of  the  fifth  decimal  of  a  day. 
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Table  XXVIII. 


Table  XXIX. 


The  quantities  tabulated  are  in  units  of  the  fifth  decimal  of  a  daj, 
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Table  XXX. 


A. 

d. 
0 

d. 

320 

d. 

640 

d. 
960 

d 

1280 

d. 
1600 

d. 
1920 

d. 
2240 

d. 
2560 

d. 
2880 

d. 
3200 

d. 
3520 

d. 
3840 

d. 
4*60 

d. 

4480 

d. 
4800 

d. 
5120 

d.  1 

5440  I 

| 

I 

5i 

31 

3i 

44 

61 

80 

103 

125 

142 

156 

170 

187 

202 

215 

220 

213 

194 

170  | 

3 

35 

26 

34 

53 

73 

95 

117 

*35 

!47 

160 

'75 

*93 

2IO 

222 

224 

213 

191 

■  An 
167 

5 

23 

26 

43 

66 

90 

"3 

132 

144 

*52 

IO4 

»0~ 

ISO 

199 

„  ■  A 
210 

226 

224 

208 

•  Of 

f85 

.  A  ^ 

,63 

7 

19 

32 

56 

84 

109 

132 

146 

152 

158 

I70 

*  On 
187 

205 

221 

220 

218 

199 

!75 

158 

9 

21 

44 

73 

103 

130 

149 

158 

w  A*% 

IOO 

*  Af 
105 

177 

*93 

210 

221 

221 

20O 

w  Of 

185 

.  A  w 
I65 

152 

II 

28 

59 

92 

124 

150 

165 

168 

168 

172 

'S3 

198 

212 

217 

209 

190 

168 

"53 

"47 

13 

40 

76 

in 

144 

168 

178 

176 

"75 

x79 

I90 

202 

210 

205 

'93 

170 

1Sl 

141 

141 

15 

53 

92 

129 

162 

183 

188 

.  0 . 
184 

»83 

187 

I  90 

205 

205 

194 

172 

149 

'33 

130 

I36 

17 

65 

105 

144 

177 

194 

195 

191 

191 

"95 

202 

205 

197 

177 

!5i 

129 

1 19 

121 

130 

19 

75 

116 

156 

187 

201 

201 

198 

200 

203 

207 

203 

«  OA 

150 

>59 

I3I 

"3 

107 

"3 

124 

21 

81 

124 

165 

194 

205 

206 

205 

208 

211 

2IO 

198 

173 

142 

IOO 

99 

108 

117 

23 

83 

128 

170 

196 

207 

210 

212 

217 

219 

212 

192 

.a— 
102 

129 

104 

93 

94 

103 

in 

25 

84 

131 

172 

196 

207 

213 

219 

224 

224 

212 

*  OA 

180 

*52 

120 

98 

90 

93 

IOI 

105 

27 

84 

132 

171 

194 

206 

216 

225 

230 

227 

2IO 

I80 

H5 

*  *  A 
I  10 

_  O 
98 

93 

95 

99 

IOO 

29 

85 

132 

169 

190 

205 

218 

229 

234 

227 

2o6 

!75 

'43 

«  *  O 

1 18 

I03 

97 

98 

99 

96 

31 

88 

133 

167 

187 

204 

219 

231 

235 

225 

202 

172 

144 

123 

no 

105 

103 

IOO 

94  j 

33 

93 

*34 

.  A  a 
I64 

184 

202 

..0 
215 

23O 

232 

221 

I98 

172 

149 

I31 

120 

ll3 

109 

102 

93  ! 

35 

101 

136 

l62 

.  0  > 

lol 

200 

217 

227 

227 

215 

I96 

*75 

>  r  A 

'5° 

140 

129 

121 

"3 

104 

93 

37 

1 10 

'39 

102 

I  oO 

198 
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25 

23 

22 

24 

30 

42 

58 

78 

96 

107 

1 1 1 

106 

8 

85 

82 

76 

68 

58 

46 

36 

29 

22 

18 

17 

19 

27 

42 

62 

0  _ 
02 

98 

107 

106 

9 

86 

87 

85 

78 

68 

56 

44 

34 

25 

18 

13 

12 

17 

28 

46 

67 

OA 

00 

98 

102 

10 

83 

88 

89 

85 

77 

65 

53 

41 

3° 

21 

14 

9 

10 

17 

33 

52 

72 

87 

95 

11 

77 

85 

90 

89 

84 

73 

61 

49 

37 

27 

18 

10 

7 

10 

21 

39 

58 

74 

85 

12 

68 

79 

87 

90 

87 

79 

68 

57 

46 

35 

24 

14 

7 

6 

13 

27 

44 

60 

74 

13 

57 

7i 

81 

87 

87 

82 

74 

65 

54 

44 

33 

22 

12 

6 

8 

l7 

32 

46 

61 

14 

49 

61 

73 

81 

85 

83 

78 

7i 

63 

55 

45 

33 

21 

11 

7 

10 

21 

34 

48 

15 

40 

51 

63 

73 

80 

82 

80 

76 

7i 

65 

57 

46 

32 

19 

9 

7 

12 

23 

35 

16 

33 

4i 

53 

64 

73 

78 

80 

80 

78 

75 

69 

60 

46 

30 

16 

8 

8 

14 

23 

17 

29 

33 

43 

54 

65 

73 

78 

81 

83 

83 

80 

73 

61 

44 

27 

13 

7 

9 

14 

18 

29. 

28 

35 

45 

56 

66 

73 

79 

84 

88 

89 

85 

75 

59 

40 

22 

1 1 

8 

0 

19 

33 

27 

30 

38 

48 

58 

68 

75 

83 

89 

94 

94 

88 

73 

54 

35 

19 

10 

8 

20 

41 

3° 

28 

33 

42 

51 

61 

70 

78 

87 

94 

99 

97 

86 

69 

49 

3° 

'7 

11 

21 

52 

37 

3i 

32 

3f 

46 

55 

63 

72 

81 

9i 

99 

IOI 

95 

81 

63 

44 

28 

19 

22 

65 

47 

37 

35 

38 

43 

50 

57 

64 

74 

84 

94 

IOO 

99 

9i 

75 

58 

4i 

3° 

23 

78 

60 

47 

41 

41 

43 

48 

52 

57 

65 

74 

85 

95 

99 

96 

OO 

71 

55 

43 

24 

9i 

74 

59 

5i 

47 

47 

49 

50 

52 

56 

64 

75 

86 

95 

97 

92 

52 

68 

57 

25 

101 

87 

72 

62 

56 

53 

52 

5° 

49 

49 

54 

63 

76 

87 

95 

95 

89 

80 

70 

26 

108 

97 

84 

73 

66 

61 

58 

53 

48 

45 

46 

53 

65 

78 

90 

95 

94 

90 

81 

27 

111 

104 

93 

83 

76 

70 

65 

58 

5i 

44 

42 

45 

55 

69 

83 

92 

96 

96 

89 

28 

109 

108 

100 

9i 

84 

78 

72 

64 

55 

46 

40 

40 

47 

61 

76 

QQ 
OO 

96 

99 

96 

29 

104 

107 

102 

96 

90 

84 

78 

70 

60 

49 

41 

38 

42 

54 

69 

83 

94 

100 

99 

30 

95 

102 

101 

97 

92 

87 

82 

75 

66 

54 

44 

38 

39 

48 

62 

78 

90 

98 

IOO 

3i 

84 

94 

97 

95 

9i 

88 

84 

79 

7i 

60 

49 

40 

38 

44 

57 

72 

85 

94 

IOO 

32 

7i 

84 

89 

90 

88 

86 

84 

81 

75 

65 

54 

44 

39 

41 

5i 

65 

79 

89 

96 

33 

57 

72 

79 

82 

82 

82 

82 

81 

78 

70 

59 

48 

4i 

39 

46 

58 

71 

81 

90 

34 

43 

59 

68 

72 

74 

76 

78 

80 

79 

74 

65 

53 

44 

39 

41 

5° 

A, 

72 

81 

35 

3° 

45 

56 

61 

65 

69 

73 

78 

80 

77 

70 

59 

48 

39 

37 

42 

51 

61 

70 

36 

19 

33 

43 

5o 

55 

61 

67 

74 

79 

80 

75 

66 

53 

42 

36 

35 

41 

5o 

58 

37 

10 

22 

3i 

38 

45 

52 

60 

69 

78 

82 

80 

72 

60 

47 

36 

31 

32 

38 

44 

38 

5 

13 

21 

28 

35 

43 

52 

64 

74 

82 

83 

78 

67 

53 

39 

3° 

20 

29 

33 

39 

5 

8 

13 

19 

26 

34 

44 

56 

69 

80 

85 

83 

75 

61 

45 

33 

24 

23 

24 

40 

9 

8 

10 

*3 

l9 

26 

36 

48 

62 

75 

84 

86 

81 

69 

54 

39 

27 

21 

19 

4i 

17 

12 

10 

11 

14 

20 

28 

40 

54 

68 

79 

85 

84 

76 

62 

47 

34 

24 

19 

42 

29 

20 

15 

13 

14 

16 

22 

3i 

44 

59 

72 

81 

84 

80 

70 

57 

44 

32 

25 

43 

42 

3i 

24 

20 

17 

16 

l% 

25 

35 

48 

61 

73 

79 

80 

76 

67 

55 

43 

35 

44 

56 

45 

35 

29 

24 

20 

18 

20 

26 

37 

49 

62 

7i 

77 

78 

74 

66 

56 

47 

45 

69 

58 

48 

41 

26 

21 

18 

20 

27 

17 

61 

70 

76 

77 

74 

68 

60 

46 

80 

7i 

62 

53 

44 

35 

26 

19 

17 

19 

25 

36 

48 

60 

70 

77 

79 

78 

72 

47 

88 

82 

74 

66 

c  *? 
j  1 

46 

in 

24 

17 

ie 
*J 

17 

24 

?6 

49 

62 

73 

80 

84 

81 

48 

93 

90 

84 

77 

69 

58 

44 

31 

21 

14 

12 

16 

25 

37 

5i 

65 

77 

86 

87 

49 

96 

96 

92 

87 

79 

69 

55 

41 

27 

18 

12 

12 

17 

27 

4i 

56 

7i 

83 

89 

50 

97 

99 

98 

94 

SS 

79 

66 

51 

37 

25 

16 

12 

14 

20 

32 

47 

62 

77 

86 

51 

96 

100 

IOI 

99 

94 

87 

76 

63 

49 

3^ 

25 

18 

15 

17 

25 

38 

53 

68 

81 

52 

93 

99 

IOI 

IOI 

99 

94 

85 

74 

61 

49 

37 

27 

21 

19 

22 

30 

44 

58 

73 

53 

88 

96 

IOO 

IOI 

IOI 

99 

93 

85 

74 

63 

5i 

40 

3J 

25 

23 

26 

36 

48 

63 

54 

81 

89 

95 

98 

IOO 

IOI 

99 

93 

86 

77 

67 

56 

45 

35 

28 

26 

30 

40 

53 

55 

72 

81 

88 

93 

97 

IOO 

102 

IOO 

96 

90 

83 

73 

62 

49 

37 

29 

28 

33 

43 

56 

61 

70 

77 

84 

91 

97 

102 

104 

104 

102 

98 

90 

79 

65 

5o 

36 

29 

29 

35 

57 

49 

57 

65 

73 

81 

90 

98 

104 

109 

no 

109 

105 

96 

82 

64 

47 

34 

29 

29 

58 

38 

44 

52 

60 

7o 

81 

9i 

IOI 

109 

114 

"7 

116 

in 

98 

80 

60 

42 

32 

27 

59 

29 

32 

39 

47 

57 

69 

81 

94 

104 

"3 

120 

123 

121 

112 

96 

75 

54 

38 

29 

60 

24 

23 

28 

35 

44 

56 

70 

83 

96 

107 

1.7 

• 

124 

127 

122 

109 

90 

68 

48 

35 

The  horizontal  argument  is  Arg.  I.    The  quantities  tabulated  are  in  units  of  the  fifth  decimal  of  a  day. 
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Table  XXXII.— Factor  to  be  mnttiplied  by  m8. 


Arg.I. 


d. 

o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 1 20 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
3440 
3520 

3600 


Factor. 


+2051 

1999  » 

•945  il 

1889  \l 

'772  61 

'585  8 

■52'  65 

•456  65 

•391  4 

I2f>°  66 

1 194  6J 

"I9  65 

,o64  4 

1000  « 

937  A 

8,4  60 

754  eg 

640  L 

586  54 

533  eo 

483  S° 

389  « 

345  £ 

324  39 

265  36 

229  „ 

196  33 


11 


*  28 

137 

112 

89 
69 

52 

38 
26 

17 
II 

8 


25 
23 
20 

17 
14 

12 

9 
6 


+  7 


Arg.  I. 


d. 

3600 
3680 
3760 
3840 
3920 

4000 
4080 
4160 
4240 
4320 

4400 
4480 
4560 
4640 
4720 

4800 
4880 
4960 
5040 
5120 

5200 
5280 
S36o 
5440 
5520 

5600 
5680 
5760 
5840 
5920 

6O00 
6080 
6160 
6240 
6320 

6400 
6480 
6560 
6640 
6720 

6800 
6880 
6960 
7040 
7120 

7200 


Factor. 


+ 


12 

19 

28 


7 
9 
12 


40 
54 
70 
88 
109 

132 
156 

183 
211 
242 

274 
308 
343 
380 
418 

458 
499 
541 
585 
629 

675 
721 
769 

817 

865 

915 
965 
1015 
1066 
1 1 17 

1 169 
1220 
1272 
1323 
1375 
1427 
1478 
1529 
1580 
1630 

+  1679 


Arg.  I. 


H 
16 
18 
21 

23 

24 
27 
28 

31 
32 

34 
35 
37 
38 
40 

4i 

42 
44 
44 
46 

46  [ 
48 
48 
48 

50 ! 

50  I: 

50  I 

51  I 
51 
52 

51 

52 
51 
52 
52 

51 

5i 
5i 

50 

+49 


d. 

7200 
7280 
7360 
7440 
7520 

7600 
7680 
7760 
7840 
7920 

8000 
8080 
8160 
8240 
8320 

8400 
8480 
8560 
8640 
8720 

8800 
8880 
8960 
9040 
9120 

9200 
9280 
9360 
9440 
9520 

9600 
9680 
9760 
9840 
9920 

10000 
10080 
1 01 60 
10240 
10320 

10400 
10480 
10560 
10640 
10720 

10800 


Factor. 


"I 


1728+49 

1777  «? 
1824  47 

^  % 

!9!7  „ 
1961 

2005  44 

2047  * 
2088  41 
40 

.38 
37 
34 
33 

3« 


2128 
2166 
2203 
2237 
2270 

23°'  20 

2330  it 

23598  % 

2382  24 

2405  'J, 

2425  18 

2443  \Z 

2458  5 

2471  \l 

2481  10 

2488 

2493,  \ 
2494]_  . 

2493  , 

2488  5 

2481  „ 

2470  " 

2457  \3. 

2440  £ 

2420  23 

2397  26 

237>  29 

2342  » 

23»o  S, 

2275 

2237 

2196  4' 

21 53  $ 

2107  TT 
2o58_49 

4-2007 


Table  XXXIV.— Factor  to  be 
multiplied  by  m3. 


Are.  I 

Factor. 

d. 

0 

—59 

320 

58 

640 

56 

960 

56 

1280 

55 

1600 

55 

1920 

56 

2240 

57 

2560 

57 

2880 

58 

3200 

58 

352o 

59 

3840 

59 

4160 

59 

4480 

59 

4800 

58 

5120 

58 

5440 

58 

5760 

58 

6080 

59 

6400 

59 

6720 

60 

7040 

61 

7360 

62 

7680 

64 

8000 

65 

8320 

66 

8640 

66 

8960 

66 

9280 

66 

9600 

65 

9920 

64 

10240 

62 

10560 

60 

10880 

-59 

The  quantities  tabulated  are  in  units 
of  the  seventh  decimal  of  a  day. 


The  quantities  tabulated  are  in  units  of  the  sixth  decimal  of  a  day. 
A  P — VOL  7,  PT  2  7 
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Table  XXXIII. 


A. 

A 
CI. 

O 

A 
320 

A 

a. 
640 

d. 
960 

A 
U. 

d. 
1600 

1 920 

d. 
2240 

d. 
2560 

d. 
2880 



d. 
3200 

d. 
3520 

d. 

3040 

d. 
4160 

d. 
44  00 

d 

4OCAJ 

d. 
5 1 20 

0. 
5440 



1 



IO 

'  ~  i 

15 

21 



29 

36 



44 



52 

59 

67 

76 

84 

— — 
92 



99 

105 

109 

113 

"5 

— — 

1 

115 

3 

14 

20 

27 

35 

43 

51 

58 

66 

74 

81 

89 

96 

102 

106 

109 

112 

113 

113 

5 

20 

27 

34 

42 

50 

58 

65 

72 

79 

86 

92 

98 

102 

105 

107 

I08 

109 

109 

7 

28 

35 

42 

5° 

58 

64 

71 

78 

84 

90 

94 

98 

100 

102 

103 

K>3 

103 

103 

9 

37 

44 

51 

58 

65 

71 

77 

82 

88 

92 

95 

96 

97 

97 

97 

97 

97 

96 

11 

46 

53 

59 

66 

71 

77 

82 

86 

90 

92 

93 

93 

92 

91 

90 

90 

89 

88 

13 

56 

62 

68 

73 

78 

82 

86 

89 

91 

91 

91 

89 

87 

85 

83 

82 

81 

79 

15 

65 

70 

75 

79 

83 

86 

89 

90 

91 

90 

87 

85 

81 

79 

77 

75 

73 

7i 

17 

74 

78 

82 

85 

88 

90 

91 

91 

90 

87 

84 

80 

76 

73 

70 

68 

65 

63 

19 

82 

85 

87 

90 

9i 

92 

92 

9i 

88 

84 

80 

75 

7i 

68 

64 

61 

58 

55 

21 

88 

90 

92 

93 

94 

93 

92 

89 

86 

81 

76 

7' 

67 

63 

59 

55 

52 

49 

23 

94 

95 

95 

96 

95 

94 

9i 

88 

83 

78 

72 

67 

63 

59 

54 

5° 

46 

43 

25 

98 

98 

98 

97 

95 

"  93 

89 

85 

80 

74 

69 

64 

59 

55 

5° 

45 

41 

JS 

27 

100 

100 

99 

97 

95 

91 

87 

82 

76 

71 

65 

61 

> 
56 

52 

46 

41 

37 

34 

29 

IOI 

IOI 

99 

96 

92 

88 

83 

78 

72 

67 

62 

58 

53 

48 

43 

38 

34 

31 

31 

IOI 

100 

97 

93 

89 

84 

79 

74 

68 

64 

60 

55 

51 

46 

41 

36 

32 

31  ! 

33 

99 

97 

94 

90 

85 

79 

74 

69 

64 

61 

57 

53 

49 

44 

39 

35 

32 

32 

35 

96 

93 

89 

84 

79 

74 

69 

64 

60 

57 

54 

5° 

47 

42 

38 

35 

34 

34 

37 

91 

87 

83 

78 

72 

67 

63 

59 

5& 

54 

51 

48 

45 

42 

39 

38 

38 

39 

39 

84 

80 

75 

70 

65 

61 

57 

55 

53 

5i 

49 

47 

45 

43 

42 

42 

43 

46 

41 

76 

72 

67 

62 

58 

54 

52 

50 

49 

48 

47 

46 

46 

45 

46 

48 

51 

55 

43 

67 

63 

58 

54 

50 

48 

47 

46 

46 

46 

47 

47 

48 

49 

52 

56 

60 

64 

45 

57 

53 

49 

46 

44 

43 

43 

44 

45 

46 

47 

49 

51 

55 

60 

65 

70 

75 

47 

47 

44 

41 

39 

38 

39 

40 

42 

44 

46 

49 

53 

57 

62 

68 

75 

81 

86 

49 

38 

36 

34 

33 

34 

36 

38 

41 

45 

48 

52 

57 

63 

70 

78 

85 

9i 

96 

51 

3° 

29 

28 

29 

31 

34 

38 

42 

47 

51 

57 

63 

71 

79 

87 

94 

100 

105 

53 

24 

24 

25 

27 

31 

35 

40 

44 

49 

55 

62 

70 

78 

87 

95 

103 

108 

112  \ 

55 

l9 

21 

23 

27 

32 

37 

42 

48 

54 

60 

68 

77 

86 

95 

103 

109 

114 

117 

57 

18 

20 

24 

29 

35 

41 

46 

52 

59 

66 

74 

83 

92 

100 

108 

113 

117 

120  • 

59 

19 

22 

28 

33 

39 

45 

5i 

57 

64 

72 

80 

88 

97 

104 

no 

115 

118 

119 

61 

22 

27 

33 

39 

45 

51 

57 

63 

69 

77 

84 

92 

99 

106 

no 

114 

116 

117  1 

63 

27 

33 

39 

46 

52 

57 

63 

68 

75 

81 

88 

94 

100 

i°5 

108 

no 

112 

112! 

65 

35 

41 

47 

53 

59 

64 

69 

74 

79 

85 

90 

95 

99 

IOI 

103 

105 

105 

105  I 

67 

44 

5° 

56 

61 

66 

70 

74 

78 

82 

87 

91 

93 

95 

96 

97 

97 

97 

96  I 

69 

54 

60 

65 

69 

73 

76 

79 

82 

85 

88 

89 

90 

90 

90 

89 

88 

88 

86 

71 

64 

69 

73 

77 

79 

81 

83 

85 

86 

87 

87 

86 

84 

82 

80 

79 

78 

76 

73 

74 

78 

81 

84 

85 

86 

87 

87 

87 

85 

83 

80 

77 

74 

72 

70 

68 

65 

75 

84 

87 

89 

1  90 

90 

90 

89 

88 

86 

83 

79 

74 

70 

66 

63 

60 

58 

55 

77 

93 

94 

95 

95 

94 

93 

91 

88 

84 

79 

74 

68 

63 

<>9 

55 

51 

48 

44 

79 

IOI 

101 

100 

1  99 

97 

95 

9» 

87 

82 

76 

69 

63 

57 

52 

47 

43 

39 

35 

81 

107 

106 

105 

102 

100 

96 

91 

85 

79 

72 

65 

58 

52 

46 

41 

36 

31 

26  : 

83 

112 

1 1 1 

108 

105 

101 

96 

90 

83 

76 

68 

60 

53 

47 

41 

35 

29 

23 

18 

85 

116 

"3 

1 10 

106 

IOI 

95 

88 

80 

72 

64 

56 

49 

43 

36 

29 

23 

17 

12 

«7 

118 

"5 

in 

io5 

100 

92 

85 
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Table  XXXV. — True  anomaly  +  Reduction  to  the  Ecliptic. 
[Tbe  Argument  of  this  Table  is  the  Fundamental  Argument.] 
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52-  74 

03584 

4720 

160 

13 

21.49 

03576 

160 

27 

50. 08 

03569 

160 

42 

18.  53 

03561 

IOO 

*A 
56 

40.  02 

03554 

r  Ar 
101 

1 1 

14.97 

03547 

4760 

161 

25 

42.  98 

03540 

161 

40 

10.  84 

03532 

161 

54 

38.55 

03525 

162 

9 

0.  12 

03510 

w  A«. 
102 

23 

33-55 

°35 11 

4800 

162 

38 

0.  84 

035°4 

162 

52 

28.00 

03497 

163 

6 

55.02 

03491 

163 

21 

21.  91 

03484 

163 

35 

48.67 

03478 

4840 

163 

50 

I53I 

03471 

164 

4 

41. 02 

03465 

164 

19 

8.  20 

03459 

164 

33 

34-  46 

03453 

»  A  A 

IO4 

48 

o-  59 

03446 

4880 

165 

2 

26. 60 

03440 

165 

.  a 
IO 

52.  49 

03435 

165 

31 

18.  27 

03429 

165 

45 

43-  94 

03423 

»  AA 

100 

0 

9-  49 

03418 

4920 

»  AA 
IOO 

*4 

34-  94 

03412 

1  AA 
IOO 

29 

0.  27 

03407 

»  AA 
IOO 

43 

25  •  5° 

03401 

»AA 
IOO 

57 

50.  62 

03396 

107 

12 

15.  64 

03391 

496O 

I67 

20 

4Q-55 

03386 

I67 

41 

5- 36 

03381 

>  Am 
167 

55 

30.  oS 

03376 

«  AO 
IOO 

9 

54.69 

03371 

r  AS 
100 

24 

19.  22 

03366 

5OOO 

168 

38 

43-  65 

03362 

168 

53 

8.  co 

03357 

I69 

7 

32.  25 

03353 

169 

21 

56.41 

03348 

I69 

36 

20. 49. 

03344 

5040 

I69 

5° 

A    A  .U 
44.  48 

03340 

I70 

5 

8.  39 

03336 

I70 

19 

32.  22 

03332 

I70 

33 

55-97 

03328 

I70 

40 

irk  Ar 
19.  05 

03324 

5080 

171 

2 

43-  25 

03321 

171 

l7 

0.  Jo 

03317 

171 

31 

30.  24 

03313 

171 

45 

53-  63 

03310 

172 

0 

16. 95 

03307 

5I20 

172 

*4 

40.  20 

03303 

172 

29 

3-  39 

03300 

172 

43 

«A    *  -» 
20.  52 

03297 

172 

57 

49-  59 

03294 

173 

12 

12.  OO 

03291 

5 100 

l73 

26 

35-55 

O3200 

173 

40 

58.  45 

03285 

173 

55 

21.  29 

03283 

174 

9 

44.08 

03281 

!74 

24 

O.  03 

03278 

5200 

»74 

38 

29.52 

03276 

174 

52 

52.  17 

03273 

175 

7 

14. 78 

03271 

175 

21 

37-34 

03269 

175 

35 

59.  87 

03267 

5240 

l7S 

5° 

22.  35 

O3265 

I7O 

4 

44*  80 

03263 

I7O 

19 

7.  21 

03262 

*  T  A 

I7O 

33 

29.  59 

03260 

T  TA 
170 

47 

51-  94 

03259 

5280 

*»77 

2 

14.  26 

03257 

177 

w  A 
10 

'.A    f  A 
36.  56 

03256 

177 

3° 

*  O  C-» 

50.  o2 

03254 

177 

45 

21. 06 

03253 

177 

59 

43.  28 

03252 

532o 

178 

H 

5-48 

03251 

[178 

_  0 

20 

27.  67 

03250 

178 

42 

49-  83 

03250 

I78 

57 

1 1.  90 

03249 

179 

11 

34-  12 

03248 

5  3  60 

179 

25 

56-  25 

O3248 

|  179 

40 

18  36 

03247 

179 

54 

40.  47 

03247 

180 

9 

2.  58 

03247 

IOO 

23 

2\.  OO 

03247 

5400 

180 

37 

46.77 

03247 

l8o 

52 

8.  87 

03247 

|i8i 

6 

30. 97 

03247 

i  0 
181 

20 

53.08 

03247 

181 

35 

15. 18 

03247 

544o 

151 

49 

37-3° 

O3248 

l82 

3 

59-  42 

03248 

152 

Io 

21.  56 

03249 

Io2 

32 

43-  7i 

03250 

102 

47 

5-87 

03250 

5480 

183 

1 

20.  05 

O325I 

183 

!5 

5°-  25 

03252 

i;\3 

3° 

12.47 

03253 

183 

44 

34-  71 

03254 

!83 

58 

56.  97 

03256 

5520 

I84 

'3 

I9.  26 

03257 

»  O  A 
184 

27 

a  w  |>Q 

41. 58 

03258 

1  O  A 
184 

42 

3- 92 

03260 

>  C  A 
184 

r  A 
56 

26.  30 

03262 

*  fir 
185 

10 

.  C  mm 
48.  71 

03263 

55°° 

¥  Or 

185 

25 

1 1.  l6 

O3265 

t  fir 

1 85 

39 

33-  64 

03267 

t  fir 
185 

53 

r  A    t  A 
50.  IO 

03269 

vfiA 
IOO 

0 

10.  72 

03271 

IOO 

22 

41-  32 

03273 

5600 

186 

37 

3-  96 

03275 

186 

5i 

26.  65 

03278 

187 

5 

49-  39 

03280 

187 

20 

12.  18 

03283 

187 

34 

35- 02 

03285 

5640 

187 

48 

57-9' 

O3288 

loo 

3 

20.  OO 

03291 

loo 

17 

43-  87 

03294 

t  CO 
IOO 

32 

A   ^  -. 

6-  93 

03297 

j  loo 

.  A 
46 

30. 05 

03300 

5680 

189 

0 

53-  24 

03303 

189 

lS 

16.  49 

03306 

189 

29 

39.81 

03310 

I89 

44 

3-  l9 

03313 

189 

p>  C 
58 

/>A  A  a 
20.  04 

03317 

5720 

IOO 

12 

5°-  '7 

03320 

190 

27 

!3-  76 

03324 

190 

41 

37-44 

03328 

I90 

r  A 
5° 

1.  19 

03332 

191 

IO 

25.  02 

03336 

5760 

191 

24 

48-93 

03340 

191 

39 

12.  92 

03344 

191 

53 

36'  99 

03348 

192 

0 

!•  !5 

03353 

192 

22 

25.  41 

03357 

5800 

192 

36 

49-  75 

03362 

192 

5i 

14.  18 

03366 

193 

5 

38.  70 

03371 

193 

20 

332 

03376 

193 

34 

28.  04 

03381 

5840 

193 

48 

52. 85 

03386 

194 

3 

17.77 

03391 

194 

17 

42.  79 

03396 

194 

32 

7-91 

03401 

194 

46 

33- 14 

03407 

5880 

195 

0 

58. 48 

03412 

195 

15 

23- 93 

03418 

195 

29 

49-  49 

03423 

195 

44 

15.  16 

03429 

195 

58 

40. 95 

03435 

5920 

196 

13 

6.  86 

03441 

196 

27 

32.88 

03447 

196 

41 

59  02 

03453 

196 

56 

25.29 

03459 

197 

IO 

51.68 

03466 

5960 

197 

25 

18.  20 

03472 

197 

39 

44-  85 

03478 

197 

54 

11.63 

03485 

198 

8 

38.  54 

03492 

198 

23 

5-58 

03498 

6000 

198 

37 

32.  75 

03505 

198 

52 

0. 06 

03512 

199 

6 

27.51 

03519 

199 

20 

55.11 

03526 

199 

35 

22.84 

03533 

6040 

199 

49 

5o.73 

03541 

200 

4 

18.  76 

03548 

200 

18 

46.93 

03555 

200 

33 

15.  26 

03563 

200 

47 

43-  73 

03570 

6080 

20I 

2 

12.  36 

03578 

201 

16 

41.  14 

03586 

201 

3i 

10. 08 

03594 

201 

45 

39-  18 

03601 

202 

0 

8.44 

03610 

6120 

202 

37.87 

O3618 

202 

29 

7.46 

03627 

202 

43 

37.  22 

03635 

202 

58 

7-  14 

03643 

203 

12 

37-  23 

03652 

6160 

203 

27 

7-49 

O3660 

,  203 

41 

37-93 

03669 

203 

56 

8.  54 

03678 

204 

10 

39- 32 

03687 

204 

25 

10.  29 

03696 

6200 

204 

39 

41.44 

03705 

1 

204 

54 

12.77 

037M 

205 

8 

44.  29 

03723 

205 

23 

15.99 

03732 

205 

37 

47.87 

03742 

6240 

205 

52 

19-95 

0375' 

206 

6 

52.  21 

03761 

206 

21 

24.  67 

03770 

206 

35 

57.32 

03780 

zo6 

5o 

30. 17 

03790 

6280 

2C>7 

5 

3- 23 

O380O 

207 

'9 

36.  48 

03810 

207 

34 

9-  93 

03820 

207 

48 

43-  59 

03830 

208 

3 

17.44 

03840 

6320 

208 

17 

51.51 

03850 

208 

32 

25-78 

03861 

208 

47 

0.  27 

03871 

209 

1 

34. 97 

03882 

209 

16 

9.  88 

03893 

6360 

209 

30 

45.01 

03904 

209 

45 

20.  36 

03915 

209 

59 

55  93 

03925 

2IO 

14 

3i- 72 

03936 

210 

29 

7-  72 

03947 

6400 

2IO 

43 

43-95 

03958 

210 

58 

20. 41 

03970 

211 

12 

57-  10 

03981 

211 

27 

34-  02 

03993 

211 

42 

11. 17 

04004 

6440 

211 

56 

48.  56 

O4OI6 

212 

1 1 

26.  18 

04028 

212 

26 

4.04 

04039 

212 

40 

42.  13 

04051 

212 

55 

20. 47 

04063 

6480 

213 

9 

59.04 

04075 

213 

24 

37.86 

04087 

213 

39 

16.  93 

04099 

213 

53 

56.  24 

04I I  2 

214 

8 

35.80 

04124 

6520 

214 

23 

IS.  62 

O4I36 

214 

37 

55-69 

04149 

214 

52 

36.01 

04161 

215 

7 

16.58 

04174 

215 

21 

57-  42 

04187 

6560 

215 

36 

38.51 

O4I99 

215 

5i 

19.  86 

04212 

2l6 

6 

1.48 

04225 

216 

20 

43-  36 

O4239 

2l6 

35 

2551 

04252 

In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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Heliocentric  longitude. 
Table  XXXV. — True  anomaly  +  Reduction  to  the  Ecliptic — Continued. 


[The  Argument  of  this  Table  in  the  Fundamental  Argument.] 


Arg. 


d. 
o 


d.  o     /  // 

6600  216  50    7. 93 

6640  218    3  44.08 

6680  219  17  27.  19 

6720  220  31  17.45 

^  6760  221  45  15.08 

{  6800  222  59  20.  29 

I  6840  224  13  33. 28 

I  6880  225  27  54.  25 

I  6920  226  42  23.39 

,  6960  227  57  0.92 

I  7000  229  11  47.03 

I  7040  230  26  41.  90 

7080  231  41  45.  74 

7120  232  56  58.  72 

7160  234  12  21.04 

7200  235  27  52.88 
7240(236  43  34.41 

7280  I  237  59  25.  82 


7320 
736o 

7400 
7440 
7480 
7520 
7560 

7600 
7640 
7680 
7720 
7760 

7800 
7840 
7880 
7920 
7960 

8000 
8040 
8080 
8120 
8160 

8200 
8240 
8280 
8320 
8360 

8400  J 

;  8440 
8480 
8520 

8560! 

1 8600  j 
1  86401 
8680 
8720 
8760 


239 15  27.28 
240  31 38. 96 


241 48 

243  4 

244  21 

245  38 

246  55 

248 12 

249  30 

250  47 

252  5 

253  23 


I.  03 

33-  64 
16.  96 

II.  15 
16.  35 


Log. 
D.  M. 


d. 
8 


217  4 

218  18 

219  32 

220  46 

222  o 

223  H 

224  28 

225  42 

226  57 

228  11 

229  26  45.  29 

230  41  41.95 

231  56  47.60 

233  12  2.43 

234  27  26.  64 


50.  61 
28.  14 
12.  66 
4.  38 
3.5i 
10.  26 
24.  83 
47.  42 
18.  22 

57-45 


04265 

04332 
04402 

04473 
04546 

04621 
04698 
04776 
04857 
04939 
05023 
05109 
05196 
05285 

05376 1, 
05467/235  43  0.40 
05561  236  58  43. 90 
05656  238  14  37.  30 
05753  I  239  30  40.80 
05850  240  46  54.  54 


05950  ,  242 
06050  1  243 
06152  1  244 
06255  I  245 
06359  I  247 


254  41  46.  85 

256  o  13.03 

257  18  51.28 

258  37  41.71 

259  56  44.41 

261  15  59.48 

262  35  27.01 

263  55    7.  10 

265  14  59.80 

266  35    5.  21 

267  55  23.  38 

269  15  54.37 

270  36  38.  23 

271  57  3502 

273  18  44.76 

274  40   7-  48 

276  1  43. 21 

277  23  31.96 

278  45  33-  74 

280  7  48. 55 

281  30  16.38 

282  52  57.  20 

284  15  51.00 

285  38  57-  74 
287    2  17.37 


32.  72  I  06464 
0.39  I  06571 
39. 51  I  06678 
30.  20  06786 
32. 61  06896 


248 
249 
251 
252 

253 


3  18.70 
19  53-44 
36  38.  93 
53  35-  30 
10  42.  73 

28  1.34 
45  3129 
3  12.71 
2i    5-  74 


39  10.51 


07006 
07116 
07228 
07340 
07453 
07566 
07680) 

07795  i 
07909) 
08025  j 

08140 1 
08255 
08371 
08487 
08602 

08718 
08833 
08949 
09064 
09178 

09292   281  46  47.  50 

09406   283  9  30. 92 

09519  ||  284  32  27.31 

09632  1  285  55  36.  63 

09744   287  18  58.84 


254  57  27. 12 

256  15  5571 

257  34  36.  39 

258  53  29.26 

260  12  34.43 

261  31  51.99 

262  51  22.02 

264  11    4. 62 

265  30  59.  87 

266  51    7.  82 

268  11  28.55 

269  32    2.  1 1 

270  52  48.  56 

272  13  47-93 

273  35   o.  26 

274  56  25.59 

276  18  3.92 

277  39  55.28 

279  1  59.66 

280  24  17.  07 


Log. 
D.  M. 


d. 
16 


04278 
04346 
04416 

04487 
04561 

04636 

04713 
04792 

04873 
04956 

05040 
05126 
05214 
05303 
05394 

05486 
05580 

05675 
05772 
05870 

05970 
06070 
06173 
06276 
06380 

06486 
06592 
06700 
06808 
06917  J 

07028  j 
07139 

07250  I  257  50  21.99 
07363  '259  9  17-31 
07476  J  260  28  24.  95 

07589!,  261  47  44.99 
07703  I  263  7  17.54 
07818  lj  264  27  2.  6b 
07932  l|  265  47  0.44 
08048  j  267    7  10.  94 


217  19  3357 

218  33  12.  48 

219  46  58.42 

221  o  51.  61 

222  14  52.  25 

223  29  O.54 

224  43  l6.  69 

225  57  4o.9» 

227  12  13.39 

228  26  54.33 

229  41  4391 

230  56  42. 35 

232  1 1  49.  82 

233  27    6.  52 

234  42  32.  63 

235  58   8. 32 

237  13  53-79 

238  29  49.  19 

239  45  54-  72 

241  2  10.53 

242  18  36.  80 

243  35  1367 

244  52    1.  33 

246  8  59.89 

247  26  9.55 

248  43  30. 42 

250  1    2. 66 

251  18  46.39 

252  36  41.75 

253  54  48.  88 

255  13  7.88 

256  31  38.88 


08163 
08278 
08394 
08510 
08625 

08741 
08856 
08972 
09087 
09201 

09315 
09429 
09542 
09654 
09766 


268  27  34.  23 

269  48  10.  37 

271  8  59.40 

272  30   1.  36 

273  51  16.  28 

275  12  44.  21 

276  34  25.  15 

277  56  19.  11 

279  18  26.  10 

280  40  46.  12 

282  3  19.  15 

283  26    5.  17 

284  49   4.  14 

286  12  16.05 

287  35  40.82 


Log. 
D.  M. 


04292 
04360 
04430 
04502 
04576 
04651 

04729 
04808 
04890 
04972 

05057 
05143 
05231 
05321 
05412 

05505 
05599 
05695 
05792 
05890 

05990 
06091 
06193 
06297 
06401 

06507 
06614 
06721 
06830 
06939 
07050 
07161 
07273 
07385 
07498 

07612 
07726 
07840 

07955 
08071 

08186 
08302 
08417 

08533 
08648 

08764 
08879 
08995 
09109 
09224 

09338 
09451 
09564 
09677 
09788 


d. 
24 


|2I7  34  16.80 
218  47  57.09 

220  1  44.47 

221  15  39.  13 

222  29  41.  29 


51.14 

8.  89 

34-  74 
8.89 

51.55 
42.89 
43- 12 
52.  42 
10.  98 
38.  99 
16.  62 
4-  07 
1. 48 
9. 06 
26.94 


223  43 

224  58 

226  12 

227  27 

228  41 

229  56 

231  11 

232  26 

233  42 

234  57 

236  13 

237  29 

238  45 

240  1 

241  17 

242  33  55-  32 

243  5o  34-  33 

245  7  24.  16 

246  24  24.  93 

247  41  36.82 

248  58  59.  95 

250  16  34.  48 

251  34  20.53 

252  52  18.  23 

254  10  27.  72 

255  28  49.  12 

256  47  22.  53 

258  6   8. 07 

259  25    5-  85 

260  44  15.  96 

262  3  38. 50 

263  23  13.55 

264  43    1.  20 

266  3  1.52 

267  23  14.58 

268  43  40. 43 

270  4  19.  14 

271  25  10.75 

272  46  15.  30 

274  7  3283 

275  29  3.36 

276  50  46. 90 

278  12  43.47 

279  34  53-  06 

280  57  15.69 

282  19  51.  31 

283  42  39-93 

285  5  41.49 

286  28  55.97 

287  52  23.31 


Log. 
D.  M. 


d. 
32 


04305 
04374 
04444 
04516 
04591 

04667 

04745 
04824 
04906 
04989 

05074 
05 161 
05249 
05339 
o543i 

05524 
05618 

05714 
0581 1 
05910 

00010  I  242  49  14. 27 
06111  244  5  55.43 
06214  I  245  22  47.  44 
06317  li  246  39  50.42 
06422  I  247  57    4. 55 

06528  I  249  14  29.  94 
06635  !'  250  32    6.  76 

067431'  251  49  55- 13 
06852  ij  253  7  55.  18 
06961  jl  254  26    7. 05 


217  49  0.30 

219  2  42.00 

220  16  30.  82 

221  30  26.  96 

222  44  30.  63 

223  58  42.05 

225  13  1.40 

226  27  28.  90 

227  42    4-  74 

228  56  49.  11 

230  1 1  42.  22 

231  26  44.  24 

232  41  55- 38 

233  57  15.82 

235  12  45.74 

236  28  25.  32 

237  44  14.  75 

239  o  14. 18 

240  16  23. 80 

241  32  43- 77 


Log. 
D.  M. 


07072  ; 

07183  1 

07295  I 
07408 

07521  j 

07635  , 

07749 

07863 

07978 

08094 

08209 
08325 
08440 
08556 
08672 

08787 
08903 
09018 
09132 
09247 
09361 

09474 
09587 
09699 
09810 


255  44  3°.  83 

257  3    6. 66 

258  21  54.  64 

259  40  54-  88 

261  o   7. 47 

262  19  32.  50 

263  39  10.07 

264  59   o. 25 

266  19   3.  1 1 

267  39  18.  72 

268  59  47. 14 

270  20  28.43 

271  41  22.  63 

273  2  29.  77 

274  23  49.  89 

275  45  23.02 

277  7  917 

278  29   8. 34 

279  5i  20.55 

281  13  45.77 

282  36  24.00 

283  59  15.  20 

285  22  19.  36 

286  45  36. 41 
288    9    6. 32 


04319 
04388 

04458 

04531 
04606 

04682 
04761 
04841 

04923 
05006 

05091 
05178 
05267 
05357 
05449 

05542 
05637 
05733 
05831 

05930 

06030 
06132 
06234 
06338 
06443 
06549 
06656 
06765 
06874 
06984 

07094 
07205 
07318 
07430 
07544 

07658 
07772 
078S6 
08001 
081 17 

08232  j 

08348 

08464 

08579 

08695 

08810 
08926 
09041 
09155, 
09270  j 

09383 
09497 
09609 
09721 
09832 


In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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TABLES  OF 

Heliocentric  longitude. 

Table  XXXV. — True  anomaly  -f  Reduction  to  the  Ecliptic — Continued. 
[The  Argument  of  thin  Table  is  the  Fundamental  Argument.] 


Artr 

d. 
0 

Log. 

D.  M.  | 

d. 
8 

Log. 
D.  M. 

d. 
16 

j 

Log. 
D.  M. 

d. 
24 

Log. 
D.  M. 

d. 
32 

Log. 
D.M. 

d. 

0 

/ 

// 

0  / 

// 

0 

/ 

// 

0 

/ 

// 

O 

f 

// 

00OO 

285 

25 

49.  84 

09855 

255  42 

33.87 

09877 

.00 
255 

59 

18. 41 

09899 

289 

16 

3. 47 

09921 

289 

32 

49-  °3 

09943 

884O 

2O9 

49 

35- 1° 

09905 

290  6 

21. 

67 

09987 

8.  76 

10009 

290 

jy 

c6  16 

10030 

c6 

AA  a6 

10052 

000. 
OOOO 

291 

l3 

33- 06 

10074 

29I  30 

22.  18 

10096 

29I 

A7 

1 1.  7Q 

101 17 

292 

A 

1.  01 

10139 

2Q2 

20 

C2.  C7 
J  '  jj 

IOIOI , 

0920 

292 

37 

43.66 

10182 

292  54 

35- 

29 

10204  j 

293 

1 1 

27  AI 

10225 

201 

28 

20.  O4 

10247 

201 

*yj 

AC 

*tJ 

I  7.  17 

I02O5 

8960 

■*y4 

2 

6.  80 

10289 

1C\A    I  ft 

^yi  *y 

0. 

92 

294 

7C 
JJ 

cc  cc 

JJ'  JJ 

in?  72 

C2 
J 

CO  67 

20  C 

*7J 

O 

y 

46.  28 

10171 1 

9000 

295 

26 

42.  39 

10395 

295  43 

38.  99 

IO417 

296 

O 

30.  05 

IO438 

296 

l7 

33"  67 

IO458 

290 

34 

31.  74 

i 

10479 

9040 

29O 

51 

3°-3I 

10500 

297  8 

29.37 

IO52I 

297 

2C 

28.  91 

IO542 1 

207 

28  QA. 

y*r 

10563 

2Q7 

^y/ 

Co 

jy 

20  A& 

*y.  4" 

10583 

9000 

298 

10 

30. 46 

10604 

298  33 

3«- 

95 

I0624 

298 

CO 

J^ 

77.  Q2 

jj  j 

I0645 

200 

•*yy 

7 

l6.  ^7 

Jl 

IOOO5 

2QO 

■*yy 

2A 

70.  70 
jy*  j 

I  OOOO 

9120 

299 

41 

42.  71 

10706 

299  58 

46.  60 

IO726 

300 

I  c 

*  J 

CO.  Q7 

IO747 

300 

12 
j" 

CC.  81 

10767 

100 

co 

1.  1 7 

IO787 

9160 

701 

J 

7 

6.  Q  \ 
yj 

10807 

?n  I   2  A 

J^  *  *«T 

13- 

19 

10827 

30I 

AI 

IQ.  Q7 

*y.  yj 

io8a7 

101 

C8 

27.  IA 

IO867 

102 

ic 

J 

7A.  8l 

IO886 

9200 

302 

32 

42.  96 

10906 

302  49 

51.56 

IO926 

303 

7 

O.  04 

10945 

3°3 

24 

IO.  l8 

IO965 

3°3 

41 

20.  18 

IOO85 

9240 

3°3 

5** 

3°-  65 

1 1004 

3°4  15 

41. 

58 

I IO23 

304 

72 

C2.  06 

j  y 

1 1043 

^OA 

co 

j 

4.  80 

1 1002 

10c 

7 

17.  OQ 

1 1 05 1 

9200 

3°5 

24 

29.  54 

1 1 100 

3C5  4i 

43-  05 

1 1 1 19 

305 

c8 

c6  70 

1 1 135  1 

■?o6 

16 

10.  81 

ii*57 

306 

17 

2C  77 

*  *  «•*£ 

1 1 170 

9320 

306 

5° 

4°-  37 

1 1 194 

3°7  7 

55.82 

II2I3 

307 

2C 

II  71 

1 1232 

107 

28. 05 

1 1 250 

307 

CO 

jy 

1 1209 

9760 

708 

17 

2. 04 

1 1 287 

708  7A 

J  j<r 

19. 

70 

"305  ( 

308 

C  f 
J  * 

77  7Q 

ji  •  /y 

1 1  12A 

IOO 

8 

c6.  12 
5U'  j^ 

1 1  7A2 

j^y 

26 

15.  28 

1 1  ICQ 

9400 

3°9 

43 

34-  67 

II378 

3IO  O 

54- 

50 

1 1396 

3IO 

15 

>4-  75 

II4I4 

310 

35 

35-43 

"431 

310 

52 

56.  53 

H449 

9440 

31" 

10 

15.  00 

I  1467 

311  27 

40. 01 

1 1484 

3" 

AC 

*TJ 

2.  18 

1 1502 

^12 

2 

2C.  17 

"5*9 

^12 

,  j 

IQ 

*y 

a8.  77 

*r".  ji 

H537 

94  00 

312 

37 

11.99 

1*554 

312  54 

36. 

02 

II57I 

313 

12 

1 1588 

11 1 
j  j 

20 

■*y 

2C  ^2 

11605 

'in 

a6 

CO  c8 

11622 

95  20 

3H 

4 

10.  25 

I  I639 

314  21 

42. 

33 

H655 

3»4 

IO 

jy 

8.  80 

I  1672 

n± 

J't 

c6 

^c  67 

I  IO59 

71  c 

IA 

2  QC 

1 1 705 

oc6o 

j  * 

30.  62 

I  1722 

71c  a8 

58.  68 

1 1 738 

3i6 

6 

27  IA 

II7CA 
1 1  /  ji 

2  ? 

CC  OQ 

jj'  yy 

I  I  770 

116 

AI 
41 

2C  22 

1 1786 

9600 

3ID 

rfi 

58 

f  a  fir 

54-  °5 

1 1 502 

317  16 

24.  85 

Il8lS 

317 

33 

55-  24 

II834 

3!7 

51 

26. 01 

1 1 549 

318 

0 
O 

57- 17 

1 1505 

9040 

318 

20 

28.  70 

1 1881 

3l8  44 

0. 

60 

1 1896  319 

1 

12.  87 

I I9I I 

^IO 

j*y 

10 
*y 

C  C2 

1 1927 

;  ?IQ 

16 

78  C  7 

j0,  jj 

11942 

9O0O 

3*9 

54 

1 1 . 91 

"957 

320  11 

45-  65 

II972 

320 

2Q 
"y 

10.  76 

I  I987 

120 
j  ^ 

46 

CA.  2\ 

J*T'  J 

12002 

^21 

*r 

20.  OC 
—y~  d 

I  2OI0 

9720 

321 

22 

4-  23 

1 203 1 

321  39 

39.76 

12045 

321 

C7 

j  I 

IC.  6c 

I2000 

122 

j 

IA 

51.  88 

12074 

122 

1  j 

72 

J 

28.  46 

1 2055 

Q76o 

122 

Co 
j 

c.  78 

j*  J° 

1 2 102 

727  7 

42.  65 

I2Il6 

323 

2C 

20.  26 

121  IO 

^21 
J  J 

A2 

58.  20 

1 1 1  AA 

12  A 

O 

76.  a8 

jv* 

I2IC8 

98OO 

324 

vfi 

15 

15.  IO 

12172 

324  35 

54.  04 

12185 

324 

53 

33-  32 

I2I95 

325 

I  I 

12.  91 

12212 

325 

25 

52.84 

12225 

984O 

325 

40 

33- 05 

12235 

,  326  4 

13.  64 

12251 

326 

21 

CJ..  C2 
D4*'  j* 

I  2204 

126 
J^ 

IQ 

jy 

1C  72 
JJ'  1  * 

12277 

126 

C7 
Ji 

17.  22 

1 2290 

9OOO 

327 

14 

59-  °4 

12302 

327  32 

4i- 

16 

I23I5 

327 

CO 

21.  CO 
*j"  J  J 

12327 

128 

8 

6  X2 

*2339 

?28 

2C 

J 

AO  7C 

*ty*  oj 

12352 

9920 

328 

43 

32.  05 

12364 

329  1 

16. 

30 

12376 

329 

10 
*y 

O.  21 

12387 

120 

16 

AA  A2 

12399 

1  120 

j^y 

CA 

JT 

28. 91 

1241 1 

996O 

770 

12 

I3.68 

1 2422 

770  2Q 

58.  74 

12434 

,330 

A7 

4A.  08 

1 1AA  C 
1  ^*¥\j 

^11 

jj 

c 

20.  60 

I  2AC6 

7^i 

21 

IC.  C8 
•j*  j 

12468 

I OOOO 

331 

41 

I.  74 

12479 

331  58 

48.17 

I249O 

332 

16 

34.  87 

I2500 

332 

34 

21.83 

12511 

332 

52 

9.  05 

12522 

IOO4O 

333 

9 

56-  53 

I2532 

333  27 

44- 

27 

12543 

333 

45 

32.  26 

,2553 

334 

3 

20.  50 

'2563 

334 

21 

8.99 

12573 

I0080 

334 

3° 

57-  73 

12583 

334  56 

46. 

7i 

12593 

335 

H 

35-93 

12602 

335 

32 

25.  38 

1 26l  2 

335 

50 

15.  07 

1 262 1 

101 20 

33° 

0 
0 

5. 00 

1 263 1 

336  25 

55- 

15 

12640 

336 

43 

45-  53 

12649 

337 

1 

36.  13 

12055 

337 

19 

26.  95 

I  2OO7 

10160 

337 

37 

18. 00 

12676 

337  55 

9- 

25 

12685 

338 

13 

0.  72 

12693 

338 

30 

52.40 

12702 

338 

48 

44-  29 

I27IO 

10200 

339 

6 

36.  38 

12718 

339  24 

28. 

67 

I2726 

339 

42 

21.  16 

12734 

340 

0 

13.85 

12742 

340 

18 

6.  73 

12750 

10240 

340 

35 

59.80 

12758 

340  53 

53- 

06 

12765 

341 

11 

46.  5° 

12772 

34i 

29 

40.  12 

I2780 

341 

47 

33-  93 

12787 

10280 

342 

5 

27.90 

12794 

342  23 

22. 

05 

1 280I 

342 

4i 

16.  37 

12808 

342 

59 

10.  86 

I  2814 

343 

17 

5.51 

I  282  I 

10320 

343 

35 

o-33 

12827 

343  52 

55- 

30 

12834 

344 

10 

50. 42 

12840 

344 

28 

45  - 7o 

I2846 

344 

46 

4113 

12852 

10360 

345 

4 

36.71 

12858 

, 345  22 

32. 

43 

12864 

345 

40 

28.  29 

12869 

345 

58 

24.  29 

12875 

346 

16 

20. 42 

I288O 

10400 

346 

34 

16.  f>& 

12885 

346  52 

13 

08 

1 289I 

347 

10 

9.  60 

12896 

347 

28 

6.  24 

I  29OI 

347 

46 

3.00 

I29O5 

10440 

348 

3 

59.  88 

12910 

348  21 

56. 

88 

12914 

348 

39 

53.98 

12919 

348 

57 

51.  19 

12923 

349 

15 

48.51 

12927 

10480 

349 

33 

45-93 

12931 

349  5' 

43- 

45 

13935 

35o 

9 

41. 06 

12939 

350 

27 

38.  77 

12943 

*35o 

45 

36.  57 

I2946 

10520 

351 

3 

34-  45 

12950 

351  21 

32. 

42 

12953 

351 

39 

30.  47 

12956 

351 

57 

28.60 

12959 

|352 

15 

26.80 

12962 

10560 

352 

33 

25.07 

12965 

352  51 

23- 

4i 

12968 

353 

9 

21.82 

12970 

353 

27 

20.  28 

12973 

j  353 

45 

18.81 

12975 

10600 

354 

3 

17.40 

12977 

354  21 

16. 

04 

I2980 

354 

39 

14.  73 

12982 

354 

57 

13.  46 

12983 

355 

15 

12.  24 

I2085 

10640 

355 

33 

11.07 

12987 

355  5i 

9- 

93 

I2988 

356 

9 

8.  82 

12989 

356 

27 

7-  75 

I  299 1 

356 

45 

6.  70 

12992 

10680 

357 

3 

5.69 

12993 

357  21 

4- 

69 

I2994 

357 

39 

3-  7i 

12994 

1  357 

57 

2.  76 

12995 

358 

15 

1.  81 

12995 

10720 

358 

33 

0.  88 

12996 

358  50 

59- 

95 

12996 

359 

8 

59-  03 

12996 

359 

26 

58. 10 

I2996 

359 

44 

57.18 

I2996 

10760 

0 

2 

56.  25 

12996 

0  20 

55 

32 

12995 

0 

38 

54-  37 

12995 

0 

56 

53-  4i 

12994 

1 

14 

52.43 

I2994 

In  the  logarithm  of  the  daily  motion  the  characteristic  2  must  be  supplied. 
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Inequalities  of  the  logarithm  of  the  radius  vector. 
Table  XXXVI.  Table  XXXVII. 


Aig.I. 


d. 

o 
160 

320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
352o 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

•4800 
4960 
5120 
5280 
5440 


Equation. 


91  88 

ll9  85 
2<*  8? 
34S  „ 

»s 

*>3  54 
649  «g 

III  '° 

772 
771 
766 
756 
743 

706  1° 

659  t 

63' 

602 
571 

539 
505 
470 


28 
29 

3i 
32 
34 

35 
36 

434  *6 
3f  36 
36l  36 

29°-34 


Arg.  I. 


d. 

5600 
5760 
5920 
6080 
6240 

6400 
6560 
6720 
6880 
7040 

7200 
7360 
7520 
7680 
7840 

8000 
8160 
8320 
8480 
8640 

8800 
8960 
9120 
9280 
9440 

9600 
9760 
9920 
10080 
10240 

10400 
10560 
10720 
10880 
1 1040 


Equation. 


256-33 

223  a 

l64  2. 

•37  27 

20 

51  8 


43 
38 
36 
36 
39 

45 
53 
64 
78 
94 

"3 
134 
158 
184 
212 


5 
2 
o 

'+  3 


242 
274 
306 

337 
368 

398 
425 
448 


Year. 

Equation. 

Year. 

Equation 

—240 

-f.  00023 

660 

-f .  00023 

220 

.00023 

680 

.00023 

200 

. 00022 

700 

. 00023 

IOO 

. 00021 

720 

. 00022 

IOO 

. 00019 

740 

.  00020 

I40 

.  00017 

760 

.  00019 

I20 

.  00016 

780 

.  00018 

IOO 

. 00014 

800 

.  00017 

OO 

.  00012 

820 

.  00015 

6O 

.  000 10 

840 

.  00013 

40 

.00008 

860 

.00011 

—  20 

. 00006 

880 

.  00010 

O 

. 00005 

900 

.  00009 

20 

.  00004 

920 

.00007 

40 

.  00002 

940 

.  00006 

OO 

.  00001 

960 

.00004 

8O 

.00000 

980 

.  00003 

IOO 

.  00000 

1000 

.00003 

120 

.  00000 

1020 

. 00002 

140 

— . 00001 

1040 

.  00001 

160 

— .  0000 1 

1060 

.  00000 

180 

.00000 

1080 

.  00000 

200 

.  00000 

I  IOO 

. 00001 

220 

0000 1 

'    1 120 

.  00001 

240 

. 00002 

1 140 

. 00001 

260 

.00003 

1 160 

.  00001 

280 

.  00004 

1180 

.00002 

300 

. 00006 

)  1200 

. 00003 

320 

. 00008 

I  1220 

.  00004 

340 

. 00009 

1240 

.  00005 

360 

. 00010 

1260 

.  00006 

380 

.00011 

1280 

.00008 

400 

.00013 

1300 

. 00010 

. 00015 

440 

.00016 

1340 

.  00012 

460 

.  00017 

1360 

.  00014 

480 

.00019 

1380 

.  00016 

500 

. 00020 

1400 

. 00017 

520 

.  00022 

1420 

.  00018 

540 

.00022 

1440 

.  00019 

560 

. 00022 

1460 

.  00021 

580 

.00023 

1480 

.  00022 

600 

.00024 

i5°o 

.  00023 

620 

.00024 

1520 

.  00023 

640 

.00024 

1540 

.  00023 

660 

+.  00023 

1560 

+.  00023 

Arg.  II. 


d. 

o 
960 
1920 
2880 
3840 

4800 
5760 
6720 
7680 
8640 

9600 
10560 
1 1520 
12480 
13440 

14400 
15360 
16320 
17280 
18240 

19200 
20160 
21 1 20 
22080 
23040 

24000 
24960 
25020 
26880 
27840 

28800 
29760 
30720 
31680 
32640 

33600 
3456o 
35520 
36480 
37440 
38400 
3936o 
40320 
41280 
42240 

43200 
44160 
45120 
46080 
47040 

48000 
48960 
49920 
50880 
51840 

52800 


Equation.  |  Arg.  II.  '  Equation. 


2323 
2327 
2332 
2337 
2342 

2348 
2353 
2359 
2364 
2369 

2374 
2377 
2381 

2383  0 
2383  % 

2383  2 
2381"  2 

2377 
2372 
2366 

2359 
2351 
2342 

2331 
2320 

2308 

2295 
2281 
2267 
2254 
2240 
2227 
2214 
2202 
2190 

2178 
2168 
2158 
2148 
2139 
2131 
2123 
2116 
2109 
2102 

2095 
2088 
2080 
2071 
2062 

2052 
2041 
2029 
2016 
2001 

1986 


f  4 
5 
5 
5 
6 

5 
6 

5 
5 
5 

3 
4 

+  2 


4 
5 

6 

7 

8 

9 
1 1 
11 
12 

13 
14 
14 
13 
14 

13 
13 
12 
12 
12 

10 
10 
10 

9 
8 

8 
7 
7 
7 
7 

7 
8 

9 
9 
10 

11 
12 
13 
15 
15 


d. 
52800 
5376o 
54720 
55680 
56640 

57600 
58560 
59520 
60480  1 
61440  1 

62400 
63360 
64320 
65280 
66240 

67200 
68160 
69120 
70080 
71040 

72000 
72960 
73920 
74880 
75840 

76800 
7776o 
78720 
79680 
80640 

81600 
82560 
83520 
84480 
85440 

86400 
87360 
88320 
89280 
90240 

91200 
92160 
93120 
94080 
95040 

96000 
96960 
97920 
98880 
99840 

100800 
101760 
102720 
103680 
104640 

105600 


986 
969 
951 
932 
912 

890  22 
868  " 

845  \\ 
822  ?3 


—17 
18 

19 

20 
22 


798 

774 
75i 
727 


24 
24 

23 
24 
23 


704  2X 
681  ll 


659 
637 
616 

596 
577 


559 
54i 
525 
509 
493 

478 
464 
449 
435 
420 

405 
390 
374 
358 
34i 

323 
303 
283 
262 
240 

217 

193 
168 

143 
"7 

°f  26 
065 

038 
012 
986 

960 
936 
912 
888 
866 


845 


27 
26 
26 
26 

24 
24 
24 
22 
-21 
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TABLES  O* 

Inequalities  of  the  Logarithm  of  the  Radius  Vector. 
Table  XXXVII.  Tablk  XXXVIII. 


i 15200 
116160 
117120 
118080 
1 19040 

120000 
120960 
1 2 1920 
122880 
123840 

124800 
125760 
126720 
127680 
1 28640 

129600 
130560 
131520 
132480 
» 33440 
134400 
i3536o 
136320 
137280 
138240 

139200 
140160 
141 120 
142080 
143040 

144000 
144960 
145920 
146880 
147840 

148800  . 

149760 

150720 

151680 

152640 

153600 
154560 
155520 
156480 
157440 

158400 


755 
74o 
726 

713 
700 

687 
674 
662 
649 
636 

623 
610 

595 
581 

565 
548 
53» 
513 
494 
475 
456 
436 
415 
395 
375 

355 
336 
317 
299 
282 

266 
251 

237 
225 
214 

204 

195 
188 
181 
176 

171 

167 
164 
162 
160 

158 
156 

«53 
150 

M7_ 
M3 


d. 
158400 
159360 
160320 
161 280 
162240 

163200 
1 64 160 
165 1 20 
166080 
167040 

168000 
168960 
169920 
170880 
171840 

172800 
173760 
174720 
175680 
176640 

177600 
178560 
179520 
180480 
1 81440 

182400 
183360 
184320 
185280 
186240 

187200 
188160 
1 89 1 20 
190080 
191040 

192000 
192960 
193920 
194880 
195840 

196800 
197760 
198720 
I 99680 
200640 

201600 
202560 
203520 
204480 
205440 

206400 
207360 
208320 
209280 
210240 


! 


43 
38 
34 
32 
3*_ 

30 
32 
34 
38 
43 

49 
56 
63 
75 
85 

95 
106 

"7 
128 

139 

149 

159 
169 
179 
188 

196 
203 
210 
216 
222 

227 
232 

237 
242 

247 
252 
258 
265 
272 
280 

289 


+  2 
2 

4 
5 

6 

7 
9 
10 
10 
10 

11 
11 
11 
1 1 

10 

10 
10 
10 

9 
8 

7 
7 
6 
6 
5 

5 
5 
5 
5 
5 
6 
7 
7 
8 

+  9 


2140 

-f .  00004 

2160 

.  00005 

2180 

. 00006 

2200 

.  00008 

2220 

.  00009 

2240 

.  OOOIO 

2260 

.  OOOI2 

2280 

.  00013 

2300 

-f-.  00015 

Arg.  III.     Equation.      Arg.  III.  Equation. 


d. 

o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 120 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
3440 
3520 

3600 
3680 
376o 
3840 
3920 

4000 
4080 
4160 
4240 
4320 

4400 
4480 


12664  ,IC_ 

128'4+!£ 

12954  128 
13082  8 

'3*99  lo\ 

13304  01 
'3398  \\ 
13479  6g 

,3^7  56 
13603  }4 

30 
17 
4 

8 

23 

35 
49 
61 

75 

88 


13647 
»3677 


•3694  1 
13698+ 
13690 

13667 
13632 
13583 
13522 

13447 

13359  IoC  i 

'3259  „3 

13146  126  ! 

13020  118 
12882  38 

I2?32  161 

12571  17.  ! 

12398  g.j 

12214  ,95  ' 

120,9  205 

11814  215 

1 «599  22\ 

11374  234 

1 1 140  £ 

.0897  22£ 

10646  2<Q 

io38?  lit 

10121  27? 

oto8  280  I 

9568  285  I 

9283  290 

8993  20^ 

8698  III 

ol 

8097  « 

7792  707 

7485  $ 

7177  iio 

6867  \\o 

6557  309  , 

6248  308  I 

ll?2  308 1 

5328  304  |l 

5°26  29"  , 

4728  -294  I 

4434  y4  , 


d. 

4480 
456o 
4640 
4720 

4800 
4880 
4960 
5040 
5120 

5200 
5280 
536o 
5440 
552o 

5600 
5680 
5760 
5840 
5920 

6000 
6080 
6160 
6240 
6320 

6400 
6480 
6560 
6640 
6720 

6800 
6880 
6960 
7040 
7120 

7200 
7280 
7360 
7440 
7520 

7600 
7680 
776o 
7840 
7920 

8000 
8080 
8160 
8240 
8320 

8400 
8480 
8560 
8640 
8720 

8800 
8880 
8960 


4434_289 

4145  28I 

Si  % 

ss  a 

2544  2x9 

1856  2,9 

■4f  \& 

1262  .75 

l°V  >63 

9^  ,50 

774  in 

637  137 

5'3  llo 

*°3  96 

1%  «2 

57  68 

.04  » 

66  *3 

tl  22 

224  8? 

307  98 

405  "3 

IS  127 

7^  $ 

,299  I9g 

1707  224 

2,67  247 

2f4  259 

2673  259 

29«  2L 

322«  29. 

35'5  3^ 

38,5  310 
5100 

*  340 
345 


5440 

6i36+35i 
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Table  XXXVIII— -Continued. 


Table  XXXIX. 


Arg.  III. 


d. 

8960 
9040 
9120 
9200 
9280 

9360 
9440 
9520 
9600 
9680 

9760 
9840 
9920 
10000 
10080 

10160 
10240 
10320 
10400 
10480 

10560 
10640 
10720 
10800 
10880 

10960 
1 1040 
1 1 120 
1 1200 
1 1280 

1 1360 
1 1440 
1 1520 
1 1600 
1 1680 

1 1760 
1 1 840 
1 1920 
12000 
12080 

12160 
12240 
12320 
12400 
12480 

12560 
12640 
12720 
12800 
12880 

12960 
13040 
13120 
13200 
13280 

13360 
13440 


Equation. 


6851  £ 

7579  3<* 
7579  368 

1$  *? 
»  g 

g 

'0525  lr. 
.0886  g 

1,243  III 

•59S  3  g 
12285 

I2620 

[2048 
^94° 

13269 
^3582 
[3886 
14182 
14467 


42 

55 
7i 

86 

99 
114 
127 
141 


16627  155 


Arg.  III. 


313 
3°4 
296 

285 
276  , 
[4743    264  ' 
lS°°7  2<J 

■5734  23? 
f?5"  2o6 

1135  ^2 

.6693  jg 

^6845  M7 
16982  37 

l7I°5  08 

17213  94 
17307  * 

'73*6  64 

f745°  49 
17499  34 

17533  it 

«755-  +  4 

<7555_  I2 
7543  26 
17517 
7475 
17420 

'7349 
17263 
17164 
j  7050 
16923 


d. 
13440 
13520 
13600 
13680 
13760 

13840 
13920 
14000 
14080 
14160 

14240 
14320 
14400 
14480 
14560 

14640 
14720 
14800 
14880 
14960 

15040 
15120 
15200 
15280 
15360 

I5440 
15520 
15600 
15680 
15760 

15840 
15920 
16000 
16080 
16 1 60 

16240 
16320 
16400 
16480 
16560 

16640 
16720 
16800 
16880 
16960 

17040 
17120 
17200 
17280 
17360 

17440 
17520 
17600 
17680 
17760 

17840 
17920 


Equation. 


16460  \b7 

l628i  I79 

l6oS9  92 

f5671  226 

15445  236 

iS§  2*6 

'4708  HI 

14444  273 

'417'  281 

S| 

13309 

13008  30s 
12392 

«l76o  ^ 

1,438  323 

1,1,5  325 

10790  6l 

10464  i2t 

10,38  32s 

98l3 

9488  325 

9'65  ^o 

8845  32° 

8527  g; 

8213  310 

7903  ,oc. 

7598  HI 

7299  yy. 
7005 


6719 
6439 


294 
286 

280 

6167  2Z2 
5904  2'3 

5649  gl 

5403  6 

5167  226 
4Q4I  2I(. 

4726  215 
204 

4*22  ^ 
4>  193 

ss  '56 

3679  ;« 

3548  g 
3430  , 
3325  J 
3234 

3»56 

3°92_  50 
3042  * 


78 
64 


Arg.  III. 


d. 
17920 
18000 
18080 
18160 
18240 

18320 
18400 
18480 
18560 
18640 

18720 
18800 
18880 
18960 
19040 

19120 
19200 
19280 
19360 
19440 

19520 
19600 
19680 
19760 
19840 

19920 
20000 
20080 
20160 
20240 

20320 
20400 
20480 
20560 
20640 

20720 
20800 
20880 
20960 
21040 

21 120 
21200 
21280 
21360 
21440 

21520 
21600 
21680 
21760 
21840 

21920 
22000 
22080 
22160 
22240 

22320 
22400 


Equation. 


3042-  37 
3005  J' 

29*3_  22 
2974  ■  I 
2978+  * 

32 
45 
58 


2997 
3029 

3074 
3132 
3204 

3288 


72 
84 


258 
256 

253 
249 
244 


9435 
9691 
9944 

10193  244 

10437  2\l 

10676  239 

-38  Hi 

"358  ° 

"572  4 

1,777  i9§ 

II9I5  189 

I2l64  ,79 

12343  'I 

12513  -L 
•2673 


160 

150 


3385  » 

3494  iZ 

36,4  133 
3747  1 

3891  154 

4045  ,|4 

4210  17? 

4570  ,95 

go  2°3 
210 

S6.9  225 

5850  2^8 

6088  ^2 

£33°  247 

6577  «i 

6829  252 

Itt  258 

^  260 

7002  6 

^  26, 

9177  ~o 


Arg.  IV 


d. 

o 
40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1120 
1 160 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 
1640 
1680 
1720 
1760 

1800 
1840 
1880 
1920 
i960 

2000 
2040 
2080 
2120 
2160 

2200 
2240 
2280 
2320 
2360 

2400 


Equation.     Arg.  IV. 


491 

445 
402 

36i 
322 

286 

253 
222 
194 
168 

145 
124 
106 

90 
76 

65 
57 
5i 
47 
46 

48 
52 
58 
67 
79 

93 
109 
128 
149 
174 
201 

231 
262 
297 
334 

374 
417 
462 

509 
560 

613 
669 
728 
789 
854 

921 
990 
1063 
1138 
1216 

1297 

1381 
1468 

'557 
1649 

1744 
1842 

1943 
2046 
2152 

2261 


-t- 


46 
43 
41 

39 
36 

33 
3i 
28 
26 
23 
21 
18 
16 

14 
11 

8 

6 

4 
1 

2 

4 

6 

9 
12 

14 

16 

19 
21 

25 
27 

30 
31 
35 
37 
40 

43 
45 
47 
5i 
53 

56 
59 
61 

65 
67 

69 
73 
75 
78 
81 

84 
87 
89 
92 
95 

98 
101 

103 
106 
109 

+  111 


d. 
2440 
2480 
2520 
2560 
2600 

2640 
2680 
2720 
2760 
2800 

2840 
2880 
2920 
2960 
3000 

3040 
3080 
3120 
3160 
3200 

3240 
3280 
3320 
336o 
3400 

3440 
348o 
352o 
356o 
3600 

3640 
3680 
3720 
376o 
3800 

3840 
3880 
3920 
396o 
4000 

4040 
4080 
4120 
4160 
4200 

4240 
4280 
4320 
436o 
4400 

4440 
4480 
4520 
4560 
4600 

4640 
4680 
4720 
4760 
4800 

4840 


Equation. 


2372  , 

2486+ 

2603 

2722 

2844 

2968 

3095 

3224 

3355 

3488 

3624 
376i 
3900 
4041 
4183 

4327 
4473 
4619 
4766 
4915 

5063 
5212 
536i 
55io 
5658 

5806 
5952 
6097 
6240 
6381 

6519 
6654 
6785 
6913 
7035 

152 

264 

369 

467 

557 

639 
7^3 
777 
831 
875 
908 


14 
17 
'9 

22 

24 

27 
29 
3i 

33 
36 

37 
39 
41 
42 
44 

46 
46 
47 
49 
48 

49 
49 
49 
48 
48 

46 
45 
43 
4i 

38 

35 
3i 
28 
22 
17 
12 
05 
98 
9° 
82 

74 
64 
54 
44 
33 
22 


93°+  „ 
94i  ^  ~ 
941 

93' 


o 

—  10 
22 


909 
876 

833 
781 
718 

647 
568 
480 
386 
284 

7177 


33 
43 
52 
63 
7' 

79 
88 

94 
102 
107 

-"3 
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TABLES  OF 


Inequalities  of  the  Logarithm  of  ths  Radius  Vector 
Table  XXXIX— Cont'd.  Table  XL.  Table  XLI 


Table  XLII. 


d. 

4880 

4920 

6945 

4960 

6822 

5000 

6696 

5040 

6566 

5080 

5120 

6297 

5160 

6159 

5200 

6019 

5240 

5878 

5280 

5320 

5592 

536o 

5448 

54OO 

5304 

S44O 

5159 

552° 

487I 

5560 

4728 

5600 

4586 

5640 

5680 

5720 

4165 

5760 

4027 

5800 

3890 

5840 

3756 

5880 

3°23 

'5920 

3492 

5960 

3363 

6000 

3236 

6040 

3111 

6080 

2988 

6120 

2868 

6160 

2749 

6200 

2633 

6240 

2520 

6280 

24.00 

6320 

2300 

6360 

2193 

6400 

2089 

6440 

1988 

6480 

I889 

6520 

'793 

6560 

1699 

6600 

1608 

6640 

1520 

6680 

H34 

6720 

1351 

6760 

1271 

6800 

"93 

6840 

1 1 17 

6880 

1045 

6920 

974 

6960 

907 

7000 

842 

7040 

780 

7080 

720 

7120 

663 

7160 

609 

7200 

556 

7240 

507 

7280 

460 

7320 

416 

736o 

374 

Equa. 


19 

23 
26 

30 
33 

36 

3« 
40 

41 

43 

43 
44 
44 
45 
44 

44 
43 
42 
42 
40 

39 
38 
37 
34 
33 

3i 
29 
27 

25 
23 
20 

19 
16 

13 
11 

09 

07 
04 
01 

99 

96  I 
94 
9i  1 
88 

861 


76| 
72  , 


Arg.V. 


Equa. 


d. 

o 
320 
640 
960 
1280 

1600 
1920 
2240 
2560 
2880 

3200 
352o 
3840 
4160 
4480 

4800 
5120 
544o 
5760 
6080 

6400 
6720 
7040 
736o 
7680 

8000 
8320 
8640 
8960 
9280 

9600 
0920 
10240 
10560 
10880 

1 1200 
1 1520 
1 1 840 
12160 
12480 

12800 
13120 

i344o 
13760 
14080 

14400 
14720 
15040 
15360 
15680 

16000 
16320 
16640 
16960 
17280 


397 
413 
427 

440 

45i 
460 
468 
474 

479 
482 

483+ 
483 
481' 

478 
473 
467 

458 
449 

438 
425 
410 

394 
377 

358 
337 
3i6 

293 
270 

246 
221 
197 
172 
148 

125 
103 

83 
64 

47 

33 
21 
11 

5 
1 


3 
8 
16 
26 

39 
54 
7i 
90 
no 


:+  3 
5 

8 
10 
'3 

'5 
17 
19 

20 
-f-22 


Arg.V. 


d. 

17600 

132 

17920 

155 

18240 

178 

18560 

202 

18880 

225 

Equa. 


19200 
19520 
19840 
20160 
20480 

20800 
21 120 
21440 


249 
272 

295 
317 
338 

358 
376 
394 


+23 
23 
24 
23 
24 

23 
23 
22 
21 
20 


18 

'+,8 


Arg.VI, 


d. 

o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 120 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
344o 
352o 

3600 
3680 
3760 
3840 
3920 

4000 
4080 
4160 
4240 
4320 


Equa. 


826  11 


805 
781 
754 

725 
693 
660 
625 
588 

55i 
513 

475 
437 
399 
362 
326 
292 

259 
227 

198 
170 

H5 
121 
101 


3»  1 


34-  , 


60  15 

75  ,8 

.3  r 
.3?  g 

164 

193  29 
224  31 

258  34 
293  $ 

33' 
369 
409 

449 
489 


529 
569 
607 
644 


40 
38 
37 




Arg.VI, 


d. 

4400 
4480 
4560 
4640 
4720 

4800 
4880 
4960 
5040 
5120 

5200 
5280 
536o 
5440 
5520 

5600 
5680 


Equa. 


Arg.VII. 


744  ~q 

77a  f 
797  11 

«5 
11 

7 


837 
852 

863  , 

87°+  I 
874±  ? 

873  , 

868  I 

860  ,8 

848  f 

832  ~! 

20 

789  231 


24OO 
2560 
272O 
2880 
3040 

3200 
3360 
3520 
3680 
3840 


7200 
7360 
7520 
7680 
7840 

8000 
8l6o 
8320 
8480 
8640 


289  21 

y  20 

128  19 

347  l8 


446  9 

&  \°3 
423  ,j 

410 

379  I7 
344_I9 
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Table  XLVII. 


Arg.VII. 


d. 

8800 
8960 
9120 
9280 
9440 

9600 
9760 
9920 
10080 
10240 

10400 
10560 
10720 
10880 
11040 

1 1 200 
11360 

11520 
1 1680 


Equa. 


325 
305 
285 
264 
244 

223 
202 
182 
162 
142 

124 
106 
89 

74 

60 

47 
36 
26 
i8~ 


—20 
20 
21 
20 
21 

21 

20 
20 
20 
18 

18 
17 
15 
14 
13 

11 

10 


Arg.VII  I. 


o 
320 
640 
960 
1280 

1600 
1920 
2240 
2560 
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The  quantities  tabulated  are  in  units  of  the  seventh  decimal. 
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The  horizontal  argument  of  this  table  is  Arg.  I. 
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•4 

.6 

.8 

1.  0 

1.  1 

1.  0 

■7 

■5 

58 

•5 

•3 

•3 

.  2 

.  2 

•3 

•4 

.6 

•9 

1.  1 

1.  1 

•9 

.6 

59 

7 

■5 

•3 

.  2 

.  2 

.  2 

■3 

•5 

.  8 

E.  O 

1.  2 

1.0 

.8 

60 

.8 

.6 

4 

.  2 

.  1 

.  1 

.  2 

•4 

.6 

I.O 

1.  2 

1.  1 

•9 

The  quantities  tabulated  are  in  units  of  the  seventh  decimal. 
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264  TABLES  OF 

hiequalities  of  the  Logarithm  of  the  Radius  Vector — Factor  to  be  multiplied  by  m2. 
Table  LVTII.  Table  LEX. 


Arg.  I. 


d. 

o 
160 
320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
3520 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
544o 
5600 


Factor. 


+1.34 
1.45 
1.54 
1. 61 
1.66 

1.  70 
1. 71 
1.  70 
1.68 
1.64 

1.  57 
1.50 
1.40 
1.30 
1. 18 

1. 06 

o.93 
o.  79 
o.  64 
o.  50 

035 

6.  21 
+0. 06 
—0.08 

O.  21 

o-  34 
o.  47 
o.  59 
o.  70 

0.81 

0.  91 
1. 00 
1.08 
1. 16 

1.  22 
—  I.  28 


+  9 

9 


+ 


Arg.  1. 1  Factor. 


d. 
5600 
5760 
5920 
6080 
6240 

6400 
6560 
6720 
6880 
7040 

7200 
7360 
7520 
7680 
7840 

8000 
8160 
8320 
8480 
8640 

8800 
8960 
9120 
9280 
9440 

9600 
9760 
9920 
10080 
10240 

10400 
10560 
10720 
10880 
1 1040 


+0. 


+ 


28 
33 
37 
40 

43 

44_ 
45 
45 
44 
42 

38 
34 
29 
23 
16 

08 
98 
88 
77 
65 

5i 

37 
22 
07 
09 

26 
42 
59 
75 
90 

05 
19 
3i 
42 


4 

3 
3 
1 


+ 


52 


+  10 


j 
a. 

j 
a. 

j 
a. 

j 

a. 

a. 

d. 

j 

a. 

j 

a. 

d. 

d. 

d. 

1 

d.  1 

A. 

0 

960 

I920 

2880 

3840 

4800 

5760 

6720 

7680 

8640 

9600 

10560 

 1 

11520 

0 

•  09 

.  12 

•  *3 

•  *3 

.  10 

.07 

.  OO 

.07 

.  Oo 

.  Oo 

.07 

.07 

.  10 

x 
0 

.  IO 

.  12 

.  17 

.  11 

.  08 

.06 

.06 

.08 

-  00 

.08 

.  07 

.08 

.  11 

6 

.  1 1 

.  12 

.  12 

.  10 

.  07 

.06 

.  06 

.08 

.  00 

.08 

.08 

.  10 

.  12 

Q 

.  11 

.  12 

.  II 

.08 

.06 

.  OS 

.  07 

.  00 

.  wy 

.  IO 

.  OO 

.00 

.  11 

.  12 

12 

.  12 

.  II 

.  OQ 

.06 

.  oc 

.  oc 

J 

.  07 

.  IO 

.  IO 

.  IO 

.  IO 

.  12 

.  12 

'5 

.  12 

.  II 

.  Oo 

•  °5 

.04 

•°5 

.  Oo 

.  10 

.  II 

.  1 1 

•  11 

.  12 

.  11 

18 

.  12 

.06 

.  01 

.  01 

.  06 

.  oo« 

.  1 1 

1 1 

.  1 1 

•  12 

.  12 

•  10 

21 

.  1 1 

.08 

.  OA 

.  01 

.  OA 

07 

.  IO 

.  1 2 

.  12 

.  12 

.  12 

•  1 1 

00 

2A 

10 

.  06 

.  Ol 

.  02 

oc 

.  08 

1 1 

12 

12 

•  1 1 

1 1 

IO 

0*7 

27 

.08 

oc 

.  OI 

.  07 

.06 

.  10 

.  12 

.  12 

.  1 1 

.  II 

•  IO 

.  00 

OC 

3° 

.07 

.04 

•°3 

.  04 

.  Oo 

.  1 1 

•  *3 

.  12 

.  IO 

.  IO 

.09 

.07 

.04 

1 1 

S3 

.  06 

OA 

.  OA 

.  06 

.  IO 

1 2 

1 1 

•  1 1 

OO 

.08 

.  07 

01 

•  V3 

16 

.06 

OA 

.  OS 

.  08 

.  1 1 

.  1 7 

.  12 

•  IO 

.08 

-  07 

.06 

OA 

OJ 

39 

.05 

.  O4 

.  OO 

•  °9 

I  2 

.11 

.  08 

.  06 

OC 

.  U4 

.04 

•°3 

OC 

OC 

.08 

.  1 1 

.  1 1 

.  12 

.  IO 

.06 

.  OC 

.  OA 

.  OA 

OI 

OA 

45 

•°5 

_ /- 
.  OO 

.O9 

.  12 

•  '3 

.  1 1 

.  Oo 

•°5 

.04 

.04 

•°3 

.04 

.05 

a8 

.06 

.  08 

I  I 

1  7 

.  1 1 

.  IO 

.06 

.  OA 

07 

OI 

-  OA 

OA 

07 

c  r 

.  06 

1 2 

1 7 

1 1 

.  08 

OC 

OI 

07 

07 

OA 

OC 

.08 

CA 

.  07 

IO 

.  1 1 

.  1 1 

.  10 

.OO 

.  07 

.  OI 

.  OI 

.  OA 

.  OC 

.  OO 

-  00 

J/ 

.08 

.  1 1 

.  1 1 

.  12 

.  OO 

.  oc 

.  07 

.  07 

.  OA 

.  OA 

.  OC 

.  07 

.  IO 

60 

.09 

.  II 

•  l3 

.  1 1 

•  °7 

•  °3 

.  02 

•°3 

.05 

.05 

.  OO 

.  00 

.  II 

67 

.  10 

1 2 

12 

on 

oc 

.  02 

.  02 

OA. 

.  OO 

.06 

07 

00 

.11 

66 

.  1 1 

12 

.  1 1 

.  08 

.  01 

.  OI 

.  02 

.  OA 

.  07 

.  07 

.08 

.  IO 

12 

60 

.  12 

I  2 

.  10 

.  06 

.  02 

.  OI 

OI 

.  OC 

.  07 

.08 

OO 

.  II 

12 

72 
* 

.  12 

1 1 

.08 

OA 

.  OI 

.  OI 

OA 

.  07 

.08 

.  OQ 

•  10 

12 

12 

75 

.  12 

.  IO 

.06 

.02 

.  00 

.  02 

.05 

.08 

.09 

.  IO 

.  11 

.  12 

.  II 

78 

.  11 

.08 

.04 

.  OI 

.  00 

•  03 

.07 

.09 

.  IO 

.  II 

.  12 

.  12 

.  II 

81 

.  10 

.  06 

.  02 

.  OO 

.  OI 

•05 

.09 

.  IO 

.  1 1 

.  I  I 

.  12 

.  12 

.  10 

84 

.08 

.05 

.  01 

.  OO 

.03 

.08 

.  II 

.  I  I 

.  II 

.  II 

.  11 

.  II 

.08 

87 

.07 

•°3 

.  01 

.  02 

.05 

.  IO 

.  12 

.  II 

.  1 1 

.  II 

.  11 

.  IO 

.07 

90 

.05 

.  02 

.  01 

.03 

.oS 

.  12 

•13 

.  II 

.  10 

.  IO 

.  IO 

.08 

.06 

93 

.04 

.  02 

•03 

.06 

.  IO 

■  13 

•13 

.09 

.09 

.09 

.07 

•05 

96 

•03 

•03 

.04 

.08 

.  12 

•  14 

.  12 

.  IO 

.08 

.08 

.08 

.06 

.04 

99 

•03 

.04 

.07 

.  II 

.  14 

•  H 

.  I  I 

.09 

.07 

.08 

■  07 

.06 

.04 

102 

.04 

.05 

.09 

■  13 

•  H 

•'3 

.  IO 

.07 

.07 

.07 

.06 

.05 

.05 

105 

.04 

.07 

.  10 

•  14 

•  15 

.  12 

.09 

.07 

.06 

.07 

.06 

.05 

.05 

108 

•05 

.08 

.  12 

.  15 

.  14 

.  II 

.08 

.06 

.07 

.07 

.06 

:3 

.06 

in 

.06 

.09 

•  13 

•  15 

•  13 

.  IO 

.07 

.06 

.07 

.07 

.06 

.07 

114 

.07 

.  IO 

•13 

.  14 

.  12 

.09 

.06 

.06 

.07 

•07 

.06 

.06 

.08 

'17 

.08 

.  II 

•  13 

.  14 

.  II 

.08 

.06 

.07 

.08 

.08 

.07 

.07 

09 

120 

.09 

.  12 

•13 

•  '3 

1 

.  10 

.07 

.  OO 

.07 

.08 

.08 

.07 

.07 

.  10 

The  horizontal  argument  of  this  table  is  Arg.  I. 
The  quantities  tabulated  in  these  two  tables  are  in  units  of  the  seventh  decimal. 
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SATURN. 

Principal  Term  of  the  Logarithm  of  the  Radius  Vector. 
Table  LX. 


265 


Arg. 

d. 
0 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 
24 

Daily 
Motion. 

d. 
32 

Daily 
Motion 

d. 

0 
40 
80 
120 
160 

0.9531098 
9531 177 
953>4i4 
9531809 

9532361 

+  0.0 
39 
7-9 
II. 8 
15.8 

0.9531*02 
9531212 
953 148 1 

953I907 
9532490 

+  0.8 
4.7 
8-7 
12.6 

16.5 

0. 9531  in 
9531253 

953*553 
953201 1 
9532625 

+  1.6 
5-5 
95 
134 
17- 3 

0. 953"27 
9531301 
9531632 
9532121 
9532767 

+  2.4 
6-3 
10.3 
14.2 
18.  1 

0.  9531 149 
9531354 
9531717 
9532238 
9532915 

+  3.2 
7-  1 
11.  0 
15.0 
18.9 

200 
240 
280 
320 
360 

9533069 
9533934 
9534955 
9536130 
9537458 

19.7 
23.6 
27.4 
31.3 
35-i 

9533230 
9534126 

9535177 
9536383 
9537742 

20.5 

243 
28.2 

32.1 
35-9 

9533397 
9534324 
9535406 

9536643 
9538033 

21.  2 
25.1 
29.  0 
32.8 
36.6 

9533570 
9534528 
9535641 
9536908 

9538329 

22.  0 
25.9 
29.8 
33-6 
37-4 

9533749 
9534738 
9535882 
9537180 
9538631 

22.8 
26.  7 
30- 5 
34-4 
38.2 

400 
440 

480 
520 
560 

9538939 
9540572 

9542354 
9544284 
9546361 

38- 9 
42.7 
46.4 
50.1 
53  7 

9539254 
9540916 
9542728 
9544688 
9546794 

39-7 
43-4 
47-1 
50.  8 

54-5 

I  9539574 
I  9541267 
i  9543io8 
1  9545098 
9547233 

40.4 
44.2 

47-9 
51.6 

55-2 

1  9539901 
9541623 
9543494 
9545513 
9547677 

41.2 

44-9 
48.6 

52.3 
559 

9540233 
9541985 
9543886 

9545934 
9548127 

41.9 
45-7 
49-4 

53- 0 
56.6 

600 
640 
680 
720 
760 

9548583 
9550948 
9553454 
9556099 
9558881 

57-3 
60. 9 
64.4 
67.8 
71. 2 

9549045 
9551438 
9553972 
9556644 

9559453 

58.1 
61.6 
65.1 
68.5 
71.9 

9549512 
1    955 '934 
1  9554496 
9557195 
9560031 

58.8 
62.3 
65.8 
69.2 
72. 6 

9549985 
9552435 
9555025 
1  9557752 
9560615 

59-5 
63.0 
66.5 
69.9 
73-2 

9550464 
9552942 

9555559 
9558313 
9561203 

60. 2 

63- 7 
67.1 
70. 6 

73-9 

800 
840 
880 
920 
960 

9561797 
9564845 
9568023 
9571328 
9574757 

74.5 
77-8 
81.0 
84.2 
87.3 

9562396 
9565470 
9568674 
9572004 
9575457 

75.2 
78.5 
81.7 
84.8 
87.9 

9563000 
9566101 
9569330 
9572685 
9576162 

75-9 
79-  1 
82.3 

85.4 
88.5 

9563610 
9566737 
!  9569991 
1  9573371 
9576873 

76.5 
79-8  1 
82.9  j 
86.0  1 
89. 1 

9564225 

9567377 
9570657 
9574061 
9577588 

77.2 
80.4 
83.6 
86.6 
89.7 

1000 
1040 
1080 
1 120 
1 160 

9578307 
9581977 
9585762 
9589660 
9593668 

90.3 
93-2 
96. 1 
98.8 
101.5 

9579032 
9582725 

9586533 
9590453 
9594483 

90.9 
93-8 
96.6 

994 
102. 1 

9579761 

9583477 
9587308 
9591251 
9595302 

91.4 

94-3 
97.2 

99-9 
102.  6 

9580495 

1  9584234 
9588088 
9592052 
9596124 

92.0 
94.9  1 
97-7  I 
100.  5 
103. 1 

9581234 
9584996 
9588872 
9592858 
9596952 

92. 6 
955 
98.3 
101. 0 
103.6 

1200 
1240 
1280 
1320 
1360 

9597783 
9602001 
9606320 
9610735 
9615244 

104.  2 
106.  7 
109.  2 
in. 6 
"39 

9598618 
9602857 
9607195 
961 1630 
9616157 

104.7 
107.  2 
109.7 
112. 0 
114.  3 

9599458 
9603717 
9608074 
9612528 
9617074 

105.  2 

107.7 
no.  1 
112.  5 
114.  8 

9600301 
9604580 

.  9608957 
9613430 

1  9617994 

105.7 
108.  2 
no.  6 
113.0 
115. 2 

9601 149 
9605448 
9609844 

9614335 
9618917 

106.  2 
108.7 
in.  1 
113-4 
"57 

1400 
1440 
1480 
1520 
1560 

9619844 

9629301 
963415 1 
9639078 

116. 1 
1 18.  2 
120.3 
122.  2 
124. 1 

9620775 
9625478 
9630265 

9635 131 
9640073 

116. 5 
1 18.  6 
120.  7 
122.  6 
124.5 

9621709 
9626429 
9631232 

96361 13 
9641070 

116.  9 
1 10  1 

121.  I 
I23.O 
124.8 

9622646 

9627383 
9632202 
9637098 
!  9642070 

117.4 

II9-5 
121. 5 

123.4 
125.2  , 

9623587 
9628340 

9633175 
9638087 

9643073 

117.8 

"9.9 
121.  8 

123.7 
125.5 

1600 
1640 
1680 
1720 
1760 

9644078 
9649148 
9654284 
9659482 

9664739 

125.9 
127.  6 
129. 2 

130.7 
132. 1 

9645087 
9650170 
9655318 
9660529 
9665797 

126.  2 
127.9 
129.5 
131-0 
132.4 

9646098 
965 1 194 
9656356 
9661578 
9666858 

126.6 

128.  2 

129.  8 

131.3 
132.7 

9647112 
9652222 

9657395 
9662629 
9667920 

126.  9  1 

128. 5  j 
130. 1  I 

131. 6  j 
132.9 

9648129 
9653251 

9658437 
9663683 
9668985 

127.2 
128.9 
130.4 
131- 9 
133- 2 

1800 
1840 
1880 
1920 
i960 

9670052 
9675416 
9680828 
9686286 
9691784 

'33  5 
1347 
"35-9 
136.9 
138.0 

967 1 1 20 

9676495 
9681917 
9687382 
9692888 

>33- 7 
'35- 0 
136. 1 
137-  1 
1381 

9672191 

9677575 
9683006 
9688480 
9693994 

134.0 
135.2 
136.3 
137.4 
138.3 

9673264 
9678658 
9684098 
9689580 
9695 1 01 

134.  2 
135- 4 
136.5 
137.6 

138.5 

9674339 
9679742 
9685 191 
9690681 
9696210 

134.5 
1357 
136.7 
137.8 
138.7 

2000 

9697320 
9702890 

138.8 
139-6 

9698431 
9704008 
9709614 
0.9715247 

139.0 
139.8 
140.5 
4-I4I- 1 

9699544 
9705127 
9710739 
o.97i6377 

139.2 

139-9 

9700658 
9706247 
971 1865 
0. 9717507 

139.3 
140. 1 
140.  8 
+  141.3 

9701774 
9707369 
9712991 
0. 9718638 

'39-5 
140.  2 
140.9 
+  14L5 

2040 
2080 
2120 

9708491 
0. 9714119 

140.4 
+141. 0 

140.  6 
+  HI.2 

The  argument  of  this  table  is  the  Fundamental  Argument. 
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TABLES  OF 

Principal  Term  of  the  Logarithm  of  the  Radius  Vector. 
Table  LX— Continued. 


Arg. 


d. 

2160 
2200 
2240 
2280 
2320 

2360 
2400 
2440 
2480 
2520 

2560 
2600 
2640 
2680 
2720 

2760 
2800 
2S40 
2880 
2920 

2960 
3000 
3040 
3080 
3120 

3160 
3200 
3240 
3280 
3320 

336o 
3400 
3440 
3480 
3520 

356o 
3600 
3640 
3680 
3720 

376o 
3800 
3840 
3880 
3920 

3960 
4000 
4040 
4080 
4120 

4160 
4200 
4240 
4280 


d. 
o 


Daily 
Motion. 


o.  9719770 
9725442 
973"3i 
9736833 
9742545 
9748264 
9753986 

9759709 
9765429 

977 11 43 

9776847 

9782539 
9788216 

9793874 
97995 1 1 
9805124 
98107 10 
9816266 
982 1 789 
9827277 

9832727  I 
9838136  1 
9843502  I 
9848822 
9854095  1 

9859316 
9864485 
9869598 
9874654 
9879650 

9884584 
9889455 
9894259 
9898995 
9903661 

9908255 
9912776 
9917220 
9921588 
9925876 

9930084 
9934209 
9938251 
9942206 
9946075 

9949856 
9953547 
9957H7 
9960654 
9964068 

9967387 
9970610 

9973736 
o. 9976763 


+  I4I-6 
142.  o 

142.4 
142.7 

142.  9 

i43.o 
143-  1 
143.0 
142.9 
142.7 


142. 
142. 
141. 
141. 
140. 


d. 
8 


Daily 
Motion. 


140.  o 
139- 3 
138.5 
137- 6 
1367 

1357 
134.7 
133- 6 
132.4 
131.  2 

129.9 
128  5 
127.  1 
125.  6 
124.  1 

122.  5 
120.  9 
119.  2 
117. 5 
115.8 

i»3-9 

112.  I 
I IO.  2 
I08.2 
I06.  2 

IO4.  2 
102.  I 
IOO.  O 
97-8 
95.6 

93-4 
91.  I 

88.8 
86.5 
84.2 

81.8 

79-4 
76.9 

■f-  74-4 


o. 9720903 

9726579 
9732270 

9737975 
974308^ 

97494o8 

9755I3I 
9760853 
9766572 
9772284 

9777986 
9783676 

9789349 
9795003 
9800636 

9806243 
981 1823 

9817373 
9822889 
9828370 

9833812 

9839213 
9844570 
9849881 

9855143 

9860354  ! 
9865512  , 
9870614  , 
9875658  1 
9880642 

9885564 
9890421  ' 
9895212  1 

9899934  1 
9904586 

9909165 
9913671 

9918100  ! 

9922452 

9926724 

9930916 
9935024 
9939049 
9942987 
9946839  I 

995060I 
9954274 
9957855 
9961344 

9964739 
9968039 
9971243 
9974349 
o.  9977357 


+  1417 
142.  f 

142.5 
142.7 
142.9 


d. 
16 


143.0 

H3-  1 
143- o 
142.9 
142.7 

142.4 
142.0 
141.  6 
141.  1 
140.5 

139- 9 
I39*  1 
138.3 
137.5 
136.5 

135- 5 
134.5 
133.4 
132.  2 
130.9 

129.  6 
128.2 
126.8 

125-3 
123.8 

122.  2 
120.  6 
118.  9 
117.2 
115.4 

113.6 
in.  7 
109.  8 
107.8 
105.8 

103.8 
101.  7 
995 
97-4 
95.  2 

92.9 
90.7 
88.4 
86.  1 
83.7 

81.3 
78.9 

76.4 
-  73-9 


o.  9722037 
9727716 
97334IO 
97391 17 
9744832 

9750553 
9756276 
9761998 

9767715 
9773426 

9779126 
9784812 
9790481 
9796132 
9801759 
9807362 
9812936 
9818479 
9823988 
9829462 

9834895 
9840288 

9845636 
9850937 
9856190 

9871390 
9866537 
9871628 
9876660 
9881632 

9886540 
9891385 
9896162 
9900870 
9905507 
9910073 

99H563 
9918977 

9923313 
9927569 

9931744 
9935836 
9939843 
9943764 
9947598 

9951343 
9954998 
995S561 
9962031 
9965407 

9968688 
9971872 
9974959 
o.  9977947 


Daily 

d. 

Daily 

d. 

Daily  1 

Motion. 

24 

Motion. 



Motion. 

4-  Hi- 8 

0.  97231 7 1 

+  141. 8 

O.  9724306 

| 

1 

+  141. 9 

142.  2 

9728853 

142.3 

9729992 

142.3 

142.5 

9734551 

142.  6  | 

9735692 

142.6 

142.  8 

9740259 

142.  8 

974H02 

142.  9  1 

143.0 

9745976 

143.0  ' 

9747120 

143.0 

143-  1 

9751697 

143. 1  1 

9752842 

143-  1 

143-  1 

9757420 

143-  1  , 

9758565 

143-  1 

1430 

9763142 

143.  0 

9764285 

142.9 

142.9 

9768858 

142.  8 

977OOOO 

142.  8 

142.  6  , 

9774566 

142.6  | 

9775707 

142.  5  ! 

142.3 

9780264 

142.3 

9781402 

142.2  | 

142.0 

9785947 

141. 9 

9787082 

141. 8 

141.  5 

9791613 

I4I-4 

9792744 

141. 3 

141.  0 

9797259 

140.9 

9798386 

140.8 

140.4 

9802882 

140.3 

9804OO4 

140. 1 

139- 7  | 

9808479 

139.6 

9809595 

1394 

139.0 

9814047 

138.8 

98I5I57 

138.7 

138. 2  ; 

9819584 

138.0 

9820687 

137.8 

1373 

9825086 

137  1 

9826182 

136.9  | 

'36.3 

9830552 

136.  1 

983164O 

1359 

135-3 

9835977 

135.  1 

9837058 

134.9  1 

134.3 

9841361 

134- 0 

9842432 

133-8 

'33-  1 

9846700 

1329 

9847762 

132.6 

131. 9  1 

9851992 

131- 7 

9853044 

I3L4 

130.7 

9857234 

130.4 

9858276 

130. 1 

1294  1 

9862424 

129.  1 

9863456 

128.8 

128.  0 

9867560 

127.7 

9868580 

127.4 

126.5 

9872639 

126.  2 

9873648 

125-9 

125.  0 

9877659 

124.7 

9878656 

124.4 

1235 

9882618 

123.  2 

9883603 

122.9 

121.  9  1 

9887514 

121.  6 

9888486 

121. 3 

120.3 

9892345 

1 19.  9 

9893304 

1 19. 6 

118.  6  , 

9897109 

1 18.  2 

9898053 

H7-9  , 

116.  8 

9901803 

116.  5  , 

O902734 

1 16. 1 

115. 0  1 

9906426 

114.  7 

9907342 

114  3 

113.  2 

9910977 

112.8 

O9II878 

1 12. 4 

in. 3  1 

99 1 545 2 

110.  9 

9916338 

1 10.6 

109.4 

991985 1 

109. 0 

9920721 

108.6 

107.4 

9924171 

107. 0 

9925025 

106.6 

105.  4 

992841 1 

105. 0 

9929249 

104.  6 

103.  3 

9932569 

102. 9 

9933391 

102.  5 

101.  2 

9936644 

100.8 

9937449 

100.4 

99.  1 

9940635 

98.7  I 

9941422 

98.2 

96.9  | 

9944538 

96.5 

9945309 

96. 1 

94  7  , 

9948354 

94  3  1 

9949107 

93  S 

92.5 

9952081 

92. 0  1 

9952816 

91.6 

90.  2 

9955718 

89.8  | 

9956434 

89.3 

87.9 

9959262 

87.5 

9959960 

87.0 

85.6  1 

9962714 

85.1 

9963393 

84.6 

83.2 

996607 1 

82.7 

9966731 

8,3 

80.8 

9969333 

80.  3 

9969973 

79.8 

78.4 

9972497 

77-9  : 

99731 18 

77-4 

759 

9975565 

75-4 

9976166 

74.0 

+  73-5 

0. 9978532 

+  73.o  j 

0.  99791 14 

+  72.5 

The  constant  subtracted  from  the  quantities  of  this  table  is  0.0013299. 
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Arg. 

d. 
0 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

1 

d. 
24 

Daily 
Motion. 

32 

Daily 
Motion. 

d. 
4320 
436o 
4400 
4440 
4480 

0. 9979692 
9982520 
9985247 
9987872 
9990394 

+72.0 ; 
69.4 
66.9 

64-3 
61.7 

0. 9980266 

9983074 
998^780 
9988384 
9990886 

+7i-5 
68.9 
66.4  1 
63.8 
61.2 

0. 9980835 
9983623 
9986309 
9988893 
9991373 

+71.0 
68.4 
65.9 

63.3 
60.  7 

0.  998 1 40 1 
9984168 
9986834 

9989397 
9991857 

+70.4 
67.9 

65.4  I 
62.8 
60.  2 

0. 9981963 
9984710 

,  9987355 
9989898 

9992336 

+699 
67.4 
64.8 
62.  3 
59-7 

4520 
4560 
4600 
4640 
4680 

9992812 
9995125 
9997333 
o. 9999435 
1.0001431 

59.1  ! 
56.5  1 
53.9  1 
51.2 

48.5 

9903283 

9995575 
9997762 
0.9999843 
1.0001817 

58.6 
56.0 

53-3  , 

50.7 

48.0 

9993750 
9996021 
0. 9998187 
1 . 0000246 
0002199 

58.1 
55-5  1 
52. 8  , 
50.1  , 
47-5  1 

9994212 
9996463 
0.  9998607 
1. 0000645 
0002576 

57.6 
549 
52.3 
49.6 

46. 9  ! 

1  9994671 
1  9996900 
1 0.  9999024 
1. 0001040 
0002950 

57.0 
54-4 
51.7 
49.  1 
46.4 

4720 
4760 
4800 
4840 
4880 

0003319 
0005098 
0006770 
0008332 
0009784 

45.8 

43-  * 
40.4 

37-7 
34.9 

0003683 
0005441 
0007091 
0008631 
00 1 006 1 

45-3 
42. 6 

39-9 
37-  1 
34-4 

0004043 
0005780 
0007407 
0008926 
0010334 

44-8 
42.  0 

39-3  | 
36.6  J 
33-8  i 

0004399 
00061 14 
0007720 
0009217 
0010603 

44.2 

41.5  1 
38.8 
36.0 
33-3 

0004751 
0006442 
0008028 
0009503 
0010867 

43-7 
41. 0 
38.2 
355 
32.7 

4920 
4960 
5000 
5040 
5080 

001 1 126 

0012358 
0013479 
0014489 
0015388 

32.2 
29.4 
26.  7 
23.8 
21.0 

001 1382 
001 2591 
0013690 
0014678 
OOI5554 

316 
28.8 
26.  1 

233 
20.  5 

001 1633 
0012820 
0013897 
0014862 
0015715 

311  i 
28.3  1 

25.5  I 
22.  7  i 

199 

001 1879 
0013044 
0014099 
0015042 
0015873 

30.5 
27.8 
25. 0 
22.  2 
19.4 

0012121 
0013264 
00114296 
0015217 
0016026 

29.9 
27.2 

24.4 
21.6 
18.8 

5120 
5160 
1  5200 
1  5240 
5280 

0016174 
0016848 
001 7410 
0017860 
001 8 1 97 

18.3 
15.4 
12.7 
9.8 
7.o 

001 63 1 8 
0016970 
0017509 
0017936 
001825 1 

17.7 
14.9 
12.  1 
93 
6.5 

0016457 
0017086 
0017604 
'  0018008 
001 8301 

17.  1 

14.3 
11. 5 

8.7 
5.9 

0016592 
0017199 
0017694 
0018076 
0018346 

16.6 
138 
11. 0 
8.1 
5-3 

0016723 
0017307 
1  0017779 
|  0018139 
0018386 

16. 0 
13- 2 
10. 4 

7-6 
4.8 

!  5320 

;  5360 
5400 
5440 
5480 

0018422 
0018533 
0018532 
0018418 
001 8 1 92 

4.2 

+  1.4 
—  1.4 
4.2 
7-1 

0018453 
0018542 
0018518 
0018382 
0018133 

3-6 
+  0.8 
—  2.0 
4.8 
7.6 

0018480 
0018547 
0018500 
001 8341 
0018069 

3-i 
+  0.3 
—  2.6 

54 

8.2 

0018502 
0018546 
0018477 
0018296 
00 1 800 1 

+  2.5 
-  0.3 
3-  1 
5-9 
8.8 

0018520 
0018542 
0018450 
0018246 
0017929 

+  2.0 
—  0.9 
3-7 
6.5 
9-3 

552o 
,  5560 
5600 
5640 
1  5680 

0017852 
0017400 
0016836 
001 6 1 59 
0015371 

99 
12.7 

15.5 
18.3 
21.  I 

0017771 
0017296 
0016710 
00 1 60 1 1 
0015199 

10. 4 

13.3 
16.  1 
18.9 
21.7 

0017685 
0017188 
0016579 
0015857 
0015024 

11. 0 
13.8 
16.6 
19.4 
22.  2 

OOI7595 
0017075 
0016444 
0015700 
0014844 

11.  6 
14.4 
17.2 
20. 0 
22.8 

0017500 
0016958 
0016304 

ooi5537 
0014659 

12. 1 
14.9 
17.8 
20.  6 
23.3 

5720 
!  5760 
5800 
5840 
5S80 

0014470 
0013458 
0012335 

OOIIIOI 

0009756 

23- 9 
26.  7 

295 
32.  2 

35.0 

0014277 
0013242 
0012097 
00 1 084 1 
0009474 

24.5 
27.  2 
30.0 
32.8 
35-5 

0014079 
0013022 
001 1855 
0010576 
0009187 

25.0  I 
27.8 
30.6  , 

33-3  , 
36.1 

0013876 
0012797 
0011608 
0010307 
0008896 

25.6 
28.4 
3i-  1 
33-9 
36.6 

0013669 
0012568 
0011356 
0010034 
0008601 

26.  1 
28.9 
31.7 
34.4 
37-2 

5920 
5960 
6000 
6040 
6080 

0008301 
0006737 
0005064 
0003282 
1. 0001392 

37-7 

40.5  ; 

43-2 

45.9 

48.6  1 

0007997 
000641 1 
0004716 
0002912 
1. 000 100 r 

38.3 
41.0 

43-7 
46.5 
49. 1 

0007689 
0006081 
0004364 
0002538 
1. 0000606 

38.8 
41. 6 

44.3 
47.0 

497 

0007376 
0005746 
0004008 
0002160 
1.0000206 

39-4 
42.  1 
44.8 

47-5 
50.  2 

1 

|  0007059 
0005407 
0003647 
1. 0001778 

0. 9999803 

39-9 
42.  6 

45-4 
48.0 

5o.7 

6120 
6160 
(  6200 
6240 
6280 

0.  9999395 
9997290 
9995o8o 
9992764 
9990344 

51.3 

53-9  1 
56.6  I 
59-2  | 
61.8 

0. 9998982 
9996857 
9994625 
9992289 
9989848 

51.8 
54.5 
57-1 
59-7 
62.3 

0. 9998566 
9996419 
I  9994167 
9991809 

9989347 

52.3 
55- 0 
57-6 
60.  2 
62.8 

0. 9998145 
9995977 
9993703 
9991325 
9988843 

52.9 

55-5 
58.1 
60.8 
63.4 

9997720 
999553" 
9993236 
9990837 
l  9988334 

53-4 
56.  0 
58.7 
61.3 
63- 9 

6320 
6360 
6400 
6440 

9987820 

9985>94 
9982465 

0. 9979634 

644 

66.  9 

695  1 
—72.0 

I 

9987303 
9984656 
9981906 
0. 9979056 

64.9 
67.5 
70. 0 
-72.5 

9986782 
99841 14 
9981344 
0.  9978474 

65.4 
68.0 
70.5 
— 73-0 

9986257 
9983568 
9980778 
0. 9977888 

65.9 
68.5 
71.  0 
—73-5 

'  9985727 
9983019 
9980208 

0.  9977298 

66.4 

69. 0 

7i.  5 
-74.0 

The  argument  of  this  table  is  the  Fundamental  Argument. 
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TABLES  OF 

Principal  Term  of  the  Logarithm  of  the  Radius  Vector. 
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Arg. 

d. 
0 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

I  d. 
1  24 

Daily 
Motion. 

1  d- 
1  32 

Daily 
Motion. 

d. 
6480 
6520 
6560 
6600 
6640 

0.  9976704 
9973674 
9970547 
9967322 
9964001 

—  74-5 

77.0 

79-4 
81.8 
84.  2 

0.  9976106 

9973057 
9969909 
9966665 
9963325 

-  75-  0 
77-5 
79-9 
82.3 

84.7 

0.  9975504 
9972435 
9969268 
9966005 
9962646 

-  75-5 
78.0 
80.4 
82.8 
85.2 

!  0.  9974898 
9971809 
9968623 

9965341 
9961962 

—  76.0 
78.4 
.  80.9 

83.3 
85.6 

0.  9974288 
997 1 180 

9967974 
9964673 
9961276 

—  76.5 
78.9 
81.3 
83-7 
86.  1 

6680 
6720 
6760 
6800 
6840 

9960585 
9957076 

9953474 
9949781 

9945999 

86.6 
88.9 
91.  2 

93-4 
95.6 

9959891 
9956363 
9952743 
9949032 

9945232 

87.0 
89.4 
91.  6 

93-9 
96.1 

9959193 
9955646 
9952008 
9948279 
9944461 

87.5 
89.8 
92. 1 
94-3 
96.5 

9958491 
9954926 
9951269 
9947522 
9943687 

88.0 

00.3 
92.5 
94-8 
S7-o 

9957785 
9954202 
9950527 
9946762 
9942009 

88.4 
907 
93-0 
95.2 

97-4 

6880 
6920 
6960 
7000 
7040 

9942128 
99381 7 1 
9934128 
9930001 
9925791 

979 
100.0 
102.  1 
104.  1 
106.  2 

9941344 
9937369 
9933309 
9929165 
9924940 

98.3 
100.4 
102.  5 
104.  6 
106.  6 

9940555 
9936564 
1  9932487 
9928327 
9924085 

98.7 
100.  9 
103.0 
105.  0 
107. 0 

9939764 
1  9935755 
I  9931661 

9927485 
9923227 

99.  1 
101.  3 
103.4 
105.4 
107.4 

9938969 
,  9934943 

!  9930833 
9926640 
9922366 

99.6 
101.  7 
103.8 
105.8 
107.8 

7080 
7120 
7160 
7200 
7240 

992 1 501 
9917132 
9912686 
9908164 
9903569 

108.2 
no.  2 
112.  1 
114. 0 
115. 8 

9920634 
9916249 
991 1788 
9907251 
9902641 

108.6 
no.  6 
112.5 

"4-  3 
116.  2 

9919763 

9915363 
9910886 

9906335 
9901 7 10 

'109.0 

11 1.  0 

112.  9 
114.  7 
1 16.  5 

9918889 
9914474 
9909982 
9905416 
9900776 

109.4 
in. 3 
1132 

115.  1 

1 16.  9 

1  9918013 
9913581 

1  9909075 
9904494 

1  9899840 

100.  8 
..,.7 
113.  6 
115. 4 
117.  2 

7280 
7320 
736o 
7400 
7440 

9898901 
9894164 

9889358 
9884487 
9879551 

117.  6 

ll9-  3 
121.  0 
122. 6 
124.  2 

1 

;  9897959 
9893208 
9888389 
9883504 
9878556 

117. 9 
119.  6 
121. 3 
123.0 
124.5 

9897014 
9892250 

9887417 
9882520 

9877559 

118.3 
120.  0 
121. 6 
123.  2 
124.8 

9896067 
9891288 
9886443 

9881533 
9876560 

1 18.  6 
120.3 
121.  9 

1235 
125.  1 

,  9895117 
9890325 
9885466 
9880543 
9875558 

119.  0 

120.  6 
122.  3 
123-9 
1254 

7480 
7520 
7560 
7600 
7640 

9874554 
9869407 
9864382 
9859212 
9853990 

125.7 
127.  2 
128.5 
129.9 
131-2 

9873547 
9868478 

9863353 
9858172 

9852939 

126.  0 
127.4 
128.8 
130.2 
131- 4 

1  9872538 
1  9867457 

9862321 
-  9857130 

9851887 

126.  3 
127.7 
129.  1 

130-  4 

131-  7 

9871527 
9866435 
9861287 
9856085 
9850832 

126.6 
128.0 
129.4 

130.7 
132.0 

9870513 
9865409 
986025 1 
9855038 
9849775 

126.  9 
128.3 
129.  6 

130- 9 
132.  2 

7680 
772c 
7760 
7800 
7840 

9848717 

9843395 
9838028 
9832618 
9827168 

132.4 
133- 6 
134.7 
135-8 
136.7 

9847656 
1  9842326 
9836950 

983 1 53 1 
9826073 

132.7 
133-8 

134.9 
136.0 

136.9 

9846594 
9841254 
9835869 
9830443 
9824977 

132.9 

134.  1 

135.  1 

136.  2 

137-  1 

9845529 
98401 8 1 

9834787 
9829353 
9823879 

133-  1 
1343 
1354 
136.4 

1373 

0844463 
9839105 

9833704 
9828261 
j  9822780 

133- 4 
1345 
135-6 
136.6 
137  5 

7880 
7920 
7960 
8000 
8040 

9821679 
9816155 
9810599 
9805012 
9799399 

137.7 
138.5 
139- 3 
140. 0 
140.7 

9820577 
9815046 
9809483 
980^892 
9798273 

137-8 
138.7 
1395 
140.  1 
140.  8 

1  9819473 
9813936 
1  9808367 
|  9802770 
9797H6 

138.0 
138.8 
139.6 
140.3 
140.9 

9818369 
9812825 
9807250 
9801647 
796019 

138.2 
139.0 

1397 
140.4 
141. 0 

9817262 
l  9811712 
9806132 
9800524 
9704891 

138-  3 
139  2 

139-  9 

140.  5 

141.  1 

8080 
8120 
8160 
8200 
8240 

9793761 
9788102 
9782425 

977^733 
9771028 

141. 2 

141.  7 

142.  1 
142.5 
142.7 

9792631 
9786968 
9781288 

9775593 
9769886 

1413 

141.  8 

142.  2 
142.5 
142.8 

979i5oo 
,  9785834 

9780150 
■  9774453 

9768744 

141. 4 

I4I-9 
142.3 
142.  6 
142.8 

9790368 
9784698 
9779012 
9773312 
9767601 

141.5 
142.0 

142.3 
142.  6 
142.9 

9789236 
9783562 

9777873 
9772170 
9766458 

141.  6 

142.  1 
142.4 

142.7 
142.9 

8280 
8320 
8360 
8400 
8440 

97653»5 
9759595 
9753872 
9748150 

9742431 

142.9 
143- 0 

143-  1 
143.0 
142.9 

97641 7 1 

:  9758450 

!  9752727 

9747005 
i  9741288 

143.0 
143.  1 
143.  1 
»43-o 

142.9 

9763027 
9757306 
9751583 
9745861 

9740145 

143.0 
143-  1 
143-  1 
1430 
142.  8 

9761883 
9756161 
9750438 
9744718 
9739003 

143.0 
143-  1 
143.  1 
143.0 
142. 8 

1  9760739 
9755017 
9749294 
9743574 
9737861 

143- 0  I 

143-  1 
143- 0 
142.9  . 
142.7 

8480 
8520 
8560 
8600 

9736719 
9731017 
9725329 
0. 9719657 

142.7 

142.4 
142.  0 

-141.  5 

,  9735578 
9729878 

I  9724193 
0. 9718525 

142.  6 
142.3 
141. 9 
—141. 4 

9734437 
9728740 
9723058 
0.  9717394 

142.  6 
142.  2 
141.  8 
-Hi- 3 

1  9733296 
1  9727602 
9721924 
1 0.  9716264 

142.5 
142.  2 
141.  7 

-.4^ 

1  9732156 
1  9726465 
9720790 
0. 9715135 

142.4 
142.  1 
141.  6 
-141.  1 

The  constant  subtracted  from  the  quantities  of  this  table  is  0.0032099. 
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Arg. 

d. 
0 

Daily 
Motion.  1 

I 

8 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

■ 

d. 

1  24 

Daily 
Motion. 

d. 

1  32 

Daily 
Motion. 

d. 

0040 

8680 

8720 

8760 
8800 

0.  97*4006 

9708379 
9702779 
9697209 
9691674 

— 141*  0 
140.3 
139.6 
138.8 
137- 9 

0. 9712879 
9707256 
9701662 
9696099 
9690571 

—  140.9 
140.  2 
139- 5 
138  6 
137- 7 

I 

0.  9711752 
9706135 

\  9700547 
9694991 

9689470 

— 140.  8 
140.  1 
139- 3 
138.5 
137.5 

0. 9710626 
9705015 
9699433 
9693884 
9688370 

— 140.  6 

139- 9 
139.2 
138.3 
1373 

1  ~ 

O.  9709502 
|  9703896 
1  9698320 

!  9692778 
9687272 

—  140.  5 
139.8 
1390 
138.  1 
137.  1 

OO4O 
888O 
8920 
8060 
9000 

9O0OI7O 
968072O 
9675308 
9669945 
9664633 

136.9 
1359 
134.7 
133.4 
132.  1 

9005082 

9679634 
9674232 
9668878 
9663578 

136-  7 
135.6 

134.5 
133- 2 
131.  8 

9683989 
9678550 

!  9673157 
1  9667814 

!  9662524 

136.5 
135.4 
134.2 
132.9 
131.5 

9682897 

j  9677467 
|  9672084 
|  9666752 
1  9661473 

136.3 
135.  2 
1340 
132.7 
131. 3 

9681807 

9676387 
9671014 
9665691 
9660424 

136.  1 
134- 9 
1337 
132.4 
131-0 

9O4O 
9080 
9I20 
9l60 
9200 

9°59377 
9654180 
9649046 
9643978 
9638979 

l3°-  7 
129.  2 
127.5 
125.8 
124. 1 

9658333 
9653148 

9648027 

9642972 

9637988 

130.4 
128.8 
127.2 
125.5 
123.7 

9657291 
l    96521 19 
1    964701 1 

9641970 
1  9637000 

I30.  I 
128.5 
126.  9 
125.  I 
1233 

i  9656252 
9651092 

9645997 
9640970 
9636015 

129.  8 
128.2 
126.  5 
124.8 
122.  9 

0655215 
9650068 
9644986 
9639973 
9635033 

129- 5 

1279 
126.  2 
124.4 
122.6 

92  ro 
9280 

9320 
9360 
9400 

9034054 
9629205 
9624436 
9619751 
9615153 

122.  2 
1 20.  2 
118.2  ' 
116. 0 
113.8  { 

9633078 
9628245 
9623492 
9618825 
9614244 

121.  8 
119.  8 
117. 8 
115.  6 
"34 

9632105 
9627288 
9622553 
9617902 
j  9613339 

121. 4 
1 19.  4 

1173 
115.  2 
112.  9 

i    9631 135 
I  9626334 
!  9621015 
i  9616982 
|  9612438 

121.  0 
119.  0 
116. 9 

114.  7 
112. 4 

9630168 

9625384 
9620681 
9616066 
9611540 

120.  6 
118.  6 
116.  5 

1 14.  3 
112.  0 

9440 

9480 
9520 

9560 

9600 

9O  \\J\><\\J 
9606232 
900I9I6 
9597700 
9593587 

in.  5 
109.  2 
106.  7 
104.  1 
101.  5 

9609756 
9605361 

9601064 

9596869 
9592778 

1 1 1 .  0 
108.7 
106.  2 
103.6 
100.  9 

1  9°o°°^9 
|  9604494 
i  9600217 
:  9590042 
9591972 

1 10. 6 
108.  2 
105.7 
103. 1 
100. 4 

'  9607986 
|  9603630 
9599374 
9595219 
1  959"7i 

1 10. 1 
107.7 
105. 1 
102.  5 
99.9 

9607107 
9602771 

9598535 
959440I 
9590374 

109.  6 
107.  2 
104.  6 
102.0 
99  3 

9640 

9680 
9720 
9760 
9800 

9559551 

9585685 

9581902 

9578235 
9574687 

98.8 
96.0 
93-2  1 
90.  2 
87.2  ! 

9588793 
9584920 
9581159 
9577516 
9573992 

98.  2 

95-4 
92.  6 
89.6 
86.6 

9588OIO 
9584159 
958042I 
9576802 
9573302 

97-  7 
94.9 
92. 0 
89.0 
86.0 

i 

|  9587230 
1  9583402 
1  9579688 
t  9576092 
9572616 

97.  1 
943 
91.4 
88.4 
85.4 

1  9586456 
9582650 
9578959 

1  9575387 
957'936 

96.5 
93-7 
90.8 
87.8 
84.7 

9O4O 
9880 
9920 
9960 
I OOOO 

957I20O 
9567958 
9504783 
9561737 
9558824 

84.1 
81.0 
77.8  1 

74  5  , 
71.2 

9570590 

9567313 
1  9564163 
9561 144 
9558257 

8-1  e 

s3-  5 
80.3 

77- 1 
73.8 
70.5 

9569924 
9566673 

9563549 

1  9560556 
9557696 

o2.  9 
79-7 
76.5 

73-2 
69.8 

9569264 
9566038 
9562940 
9559973 
9557HO 

82.  2 

79-  1 
75.8 

72.5 
69.  1  * 

9568608 
9565408 
9562336 
9559396 
<  9556590 

81.  6 
78.4 
75-2 
71.8 
68.4 

IOO8O 

IOI20' 
IOI60 
I0200 

9556045 
9553403 
9550899 
9548537 
9546318 

67.  8  i|  9555505 
643  11  9552891 
60.8  ||  9550415 
57-  3  9548082 
53-  7  P  9545892 

07.  I 

63.6 

60. 1 

56.5 

53.0 

9554971 
9552384 

9549937 
9547633 
9545471 

00. 4 
62.  9 

59-4 
55-8 
52.  2 

9554443 
9551884 

;  9549465 
9547189 
9545056 

65-  7 
62.  2 

58.7 
55-i 
51-5 

9553920 
9551389 
t  9548998 
I  9546751 
9544647 

65.  O 

61.5 
58.0 

54-4 
50.7 

I0280 
IO32O 
IO360 
IO4OO 

9544244 
9542317 
9540538 
9538908 
9537430 

50. 0 

46.3 
42.  6 
38.8 
35- 1 

1  9543847 
9541949 

9540200 

9538601 
9537153 

49-  3 
45.6 
41.9 
38.1 
34-3 

9543456 
9541587 
9539868 

9538299 
9536882 

45.  0 
44.8 
41.  1 

37-3 
335 

9543070 
9541 231 
9539542 
1  9538003 
9536616 

47-  8 
44-  I 
40.3 
36.6 
32.8 

1  9542690 
|  9540882 
1  9539222 
1  9537714 
9536357 

47.  1 

43-4 
39-6 

35-8 
32.0 

IO44O 
IO480 
10520 
IO560 
IO60O 

9536I05 

9534933 
9533915 
9533054 
9532348 

31.2 

27-4 

235 
19.  6 

»s.  7 

9535858 
9534717 

953373" 
9532900 
9532226 

30.5 
26.6 
22.  7 
18.8 
149 

9535617 
9534507 
9533552 
9532753 
95321 10 

29.7 
25.8 
21.  9 
18.0 
14.  1 

9535383 
9534304 
9533380 
953261 1 
9532000 

28.9 
25  0  | 
21.  I  | 
17.2  | 
133 

!  9535155 
1  9534106 
9533214 
9532477 
9531896 

28.  1 

243 
20.4 
16.5 
12.5 

IO64O 
IOO80 
10720 
IO760 

9531799 
9531408 

953  "74 
0. 953 IQ98 

11. 8 

7.8 

—  3-9 
+  0.1 

1  9531708 

9531349 
953"46 
0.  9531 102 

11. 0 
70 

—  3-1 
+  0.9 

9531624 
9531296 

9531 125 
0. 9531 1 12 

10.  2 

6.2 
-  2.3 
+  1.7 

1  9531545 
1  9531249 
9531110 
0. 9531129 

9.4 
54 
—  1-5 

-f  2.4 

9531473 
9531208 

9531 101 

0. 9531151 

8.6 

4-7 

-  0.7 
+  3-2 

The  argument  of  this  table  is  the  Fundamental  Argument. 
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TABLES  OF 
Inequalities  of  the  Latitude. 


Table  LXI. 


Table  LXII. 


Arg.  III. 


Equation. 


o 
160 
320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
3520 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
5440 

5600 
5760 
5920 
6080 
6240 

6400 
6560 
6720 
6880 
7040 

7200 
7360 


13.  38_ 
12.71 
12.CI 
11.28 

10.  53 
9.  76 
8. 98 
8.  20 
7.42 
6.  65 

5.89 
5.16 

4-45 

3-  78 
3.15 

2.57 
2.03 

1-55 
«• 13 

o.  77 

o.  47 
o.  25 
o.  09 
o.  01 
o.  00 

o.  07 
o.  20 
o.  42 
o.  70 
1. 05 

1.47 

1. 96 

2.51 

3.  12 

3.78 

4.48 
5.24 

6. 03 
6.  86 
7.71 

8.  58 
9.48 
10. 37 

11.  26 
12. 16 


1305 
13.92 


•67 
70 

73 
75 
77 

78 
78 
78 
77 
76 

73 
7i 
67 
63 
58 

54 
48 
42 
36 
30 
22 
16 
8 

—  1 

'+  7 

13 
22 
28 

35 
42 

49 
55 
61 
66 
70 

76 
79 
83 
85 
87 

90 
89 
89 
90 

89 
+87 


Arg.  III. 


d. 

736o 
7520 
7680 
7840 
8000 

8160 
8320 
8480 
8640 
8800 

8960 
9120 
9280 
9440 
9600 

9760 
9920 
10080 
10240 
10400 

10560 
10720 
10880 
1 1040 
1 1200 

11360 
1 1 520 
1 1680 
1 1 840 
12000 

1 21 60 
12320 
12480 
12640 
12800 

12960 
13120 
13280 

I3440 
13600 

13760 
13920 
14080 
14240 
14400 

14560 
14720 


Equation. 


I3.92,85 
14.  77^8J 
15.58  h" 
16.  37 
17. 11 


17.81 

18.  46 
19. 05 

19.  58 
20.05 

20. 46 
20.80  H 
2106  ^ 
21.26  £ 
«.38+» 

2I-43_  . 
21.40  £ 


21.30 
21. 13 
20.  89 

20.58 
20.  20 
19.  76 
19.  27 
18.72 

18.  12 

17- 47 
16.  79 
16.08 
15-  33 

H-  57 
13-  78 
12. 99 
12.  20 
11. 41 

10.  63 

9.  87 

9-  13 
8. 42 

7.  75 


11 

5i 
97 
48 
04 

67 


35 


17 
24 
3i 

38 
44 
49 
55 
60 

65 
68 
7i 
75 
76 

79 
79 
79 
79 
78 

76 
74 
7i 
67 
64 
60 
54 
49 
44 
37 

—32 


Arg.  III. 


d. 

14720 
14880 
15040 
15200 
15360 

15520 
15680 
15840 
16000 
16160 

16320 
16480 
16640 
16800 
16960 

17120 
17280 
17440 
17600 
17760 

17920 
18080 
18240 
18400 
18560 

18720 
18880 
19040 
19200 
19360 

19520 
19680 
19840 
20000 
20160 

20320 
20480 
20640 
20800 
20960 

21 1 20 
21280 
21440 
21600 
21760 

21920 
22080 
22240 


Equation. 


4.  35 
4.  10 

3-  92 
38i_ 
3  76  5 


~2l 
18 

11 


3-  78 
3.87 
4. 02 
4.24 
4.52 
4. 86 

5-  25 
5.69 
6.18 

6.  71 

7.  28 
7.88 
8. 50 

9-  15 
9.81 

0.  47 

1.  13 
1.  79 
2.44 
3.06 

3.67 
4.24 

4-  77 

5.  27 

5.72 

6.  12 
6.46 

6.  75 
6.97 

7.13 

7.  23 
7.  26 
7.  22 
7.  11 
6.94 

6.  70 

6.  39 
6. 03 
5.60 
5. 11 


:+  2 
9 

«5 
22 
28 
34 

39 
44 
49 
53 
57 

60 
62 

65 
66 
66 

66 
66 

65 
62 
61 

57 
53 
5o 
45 
40 

34 
29 
22 
16 
10 

+  3 
-  4 
11 

17 
24 

s 

43 
49 
53 


ll  59 


Arg.  IX. 


o 
80 
160 
240 
320 

400 
480 
560 
640 
720 

800 
880 
960 
1040 
1 1 20 

1200 
1280 
1360 
1440 
1520 

1600 
1680 
1760 
1840 
1920 

2000 
2080 
2160 
2240 
2320 

2400 
2480 
2560 
2640 
2720 

2800 
2880 
2960 
3040 
3120 

3200 
3280 
336o 
3440 
3520 

3600 
3680 
3760 
3840 
3920 

4000 
4080 
4160 
4240 
4320 
4400 


Equation. 


// 
0.87 
o.  71 

0-57 
0.44 
0.32 

o.  22 
o.  14 
0.08 
O.05 
0,03 

o.  04 
o.  07 

O.  12 

o.  20 
o.  29 

o.  41 

O.55 
O.7I 

0.  88 
1.07 

1.27 
1.48 

1.  70 
1. 92 
2. 14 

2. 35 

2.  56 


—16 
14 
13 
12 
10 

8 
6 

3 
-  2 
1 


+ 


76 

95 
12 


3-  27 
3.  39 
3-  5o 
3-57 
3.62 

3- 65 
3-  64 
3.61 
3.56 
348 

3.38 
3-  25 
3-ii 
2.96 

2.  79 
2.  61 
2. 42 
2.  23 
2. 03 
1.83 

1. 64 

1.44 
1.25 
1.07 


+ 


3 
5 
8 

9 
12 

14 
16 

17 
19 
20 

21 
22 
22 
22 
21 

21 
20 
19 
17 
15 
12 
11 
7 
5 
3 
-  1 
3 
5 
8 
10 

13 
14 
'5 
17 
18 

19 
19 
20 
20 
19 
20 

19 
18 


0.74 
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2/1 


A. 

d. 

d. 

d. 

d. 

a. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

a. 

d. 

d. 

d. 

0 

320 

640 

960 



1280 



1600 

1920 

2240 

2560 

2880 

3200 

3520 

3840 

4160 

4480 

4800 

5120 

5440 

1 

~~ 



11 

a 

a 

n 

n 

a 

11 

11 

—  - 



— 



11 

it 

", 

1 

|   I.  6l 

1.82 

2. 06 

2.  42 

2-99 

364 

3'98 

3'82 

3-  37 

2.81 

2.  33 

'•93 

1% 

1  "42 

1.23 

1.  04 

•83 

•63 

3 

I.8O 

2.  01 

2.  26 

2.  65 

3-27 

385 

4.04 

3-  77 

3- 29 

2.  77 

2.  32 

1.96 

1.69 

'•47 

1.28 

1.07 

.84 

.64 

5 

1.98 

2.  17 

2.41 

2.85 

3-  48 

3-97 

4. 01 

3-  67 

3-  19 

2.72 

2.31 

'•97 

'•73 

1. 51 

'•3' 

1.  09 

.86 

.66 

7 

2.  12 

2.  27 

2-53 

3.02 

3-  64 

4.00 

3-9i 

3-54 

3.08 

2.  65 

2.  29 

1.98 

l'7l 

1.54 

'•33 

1.  10 

'll 

.69 

9 

2.  22 

2.  34 

2.  62 

3-15 

3-72 

3-94 

3-77 

3-  39 

2.  96 

2.58 

2.  25 

1.98 

1.76 

1.56 

'•34 

1.  11 

.88 

•73 

11 

2.  27 

2.  37 

2.  68 

3-  25 

3-  73 

3-  83 

3-  59 

3-  23 

2.84 

2.  50 

2.  21 

'•97 

1.76 

1.56 

'•34 

1.  1 1 

.90 

•77 

13 

2.  27 

2.  37 

2.  73 

3-3o 

3-  68 

3-  67 

341 

3-  o7 

2.  71 

2.42 

2.  16 

'•95 

1  75 

'•55 

'•33 

1.  12 

•92 

.82 

IS 

2.  24 

2.  36 

2.  78 

3-  32 

3-  58 

3-491  3-22 

2.  91 

2.  59 

2.  34 

2. 11 

1.92 

'•73 

i.  53 

'•32 

1.  12 

•94 

.87 

17 

2.  18 

2.  36 

2.  83 

3- 3i 

3- 46 

2  11 

J  oc 

2.  76 

2. 48 

2.  26 

2. 06 

1.  88 

1.  69 
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39 

34 

32 

•32 

34 

•37 

43 

•51 

52 

36 

1 

32 

1 

27 

1 

21 

1 

.13 

1 

05 

96 

.86 

•77 

67 

•59 

5o 

43 

37 

33 

31 

•3i 

34 

38 

53 

1 

38 

1 

37 

1 

35 

1 

3i 

.26 

1 

•19 

1 

.  12 

1.03 

94 

.84 

•75 

65 

55 

•47 

40 

35 

•31 

30 

3i 

54 

1 

34 

1 

36 

1 

36 

1 

36 

1 

33 

1 

29 

1 

•24 

1. 17 

1 

10 

1 

01 

.92 

81 

•7i 

.61 

•52 

44 

•37 

32 

30 

55 

1 

24 

1 

28 

1 

31 

1 

34 

1 

•34 

1 

34 

1 

3i 

1.28 

I 

.22 

1 

16 

1.08 

•99 

88 

7« 

67 

57 

•49 

41 

35 

56 

1 

08 

1 

14 

1 

20 

1 

25 

1 

29 

1 

3i 

1 

32 

1.32 

1 

30 

1 

26 

1.  20 

1 

14 

1 

05 

95 

85 

74 

.64 

54 

46 

57 

.89 

96 

1 

1 

11 

1 

17 

23 

26 

1.30 

1 

3i 

31 

1.  29 

1 

25 

1 

19 

1 

11 

1 

03 

93 

.82 

72 

62 

58 

.68 

76 

.84 

92 

00 

1 

08 

1 

15 

1. 21 

1 

26 

1 

30 

i.  3i 

1 

3i 

1 

29 

1 

24 

1 

18 

10 

1. 01 

91 

80 

59 

.48 

56 

63 

72 

81 

90 

•99 

1.08 

I 

.16 

1 

22 

1.  27 

1 

3i 

1 

33 

1 

32 

1 

•30 

1 

.25 

1. 18 

I 

09 

1 

00 

60 

•3i 

•37 

43 

51 

60 

70 

.80 

.90 

1 

00 

1 

10 

1. 18 

1 

26 

1 

32 

1 

•35 

1 

.36 

1 

35 

"•3* 

I 

25 

I 

18 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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C 

d. 
0 

d. 
1280 

d, 
2560 

d. 
3840 

d. 
5120 

d. 
6400 

d. 
7680 

d. 
8960 

d. 
10240 

d. 
1 1520 

O 

.04 

.04 

•03 

.02 

.01 

.01 

.00 

.00 

.01 

.  01 

3 

.03 

.03 

.04 

•03 

.03 

.02 

.01 

.00 

.00 

.00 

6 

.02 

•03 

•03 

.04 

.04 

.04 

.02 

.01 

.00 

.  00 

9 

.01 

.02 

.  02 

03 

.04 

.04 

•03 

.  02 

.00 

.00 

12 

.01 

.01 

.01 

.02 

.03 

.04 

.04 

•03 

.01 

.01 

If 

.00 

.00 

.01 

.01 

.01 

.02 

.04 

03 

.03 

.02 

.00 

.00 

.  00 

.  00 

.00 

.01 

.02 

•°3 

•°3 

•°3 

21 

.01 

.  00 

.  00 

.00 

.00 

.00 

.01 

.02 

•03 

.04 

24 

.02 

.01 

.  01 

.  01 

.00 

.00 

.00 

.01 

.  02 

•03 

27 

.03 

.02 

.02 

.01 

.01 

.00 

.  00 

.  00 

.01 

03 

30 

.03 

03 

•03 

.02 

.  02 

.01 

.00 

.00 

.00 

.01 

H 

.03 

.04 

.04 

•03 

.03 

.  02 

.  02 

.  01 

.01 

.01 

36 

.02 

.04 

.04 

.04 

.04 

•03 

.03 

.03 

.  02 

.01 

39 

.01 

.03 

.04 

.04 

.04 

.04 

.04 

.04 

•03 

.02 

.01 

.02 

.03 

.04 

.04 

04 

.04 

.04 

.04 

•03 

.01 

.01 

.01 

.02 

•03 

•03 

.04 

.04 

.04 

.04 

s 

.02 

.01 

.00 

.01 

.02 

.02 

.03 

•03 

.04 

.04 

Si 

.03 

.02 

.00 

.00 

.00 

.01 

.02 

.  02 

.03 

.03 

54 

.04 

•03 

.01 

.00 

.  00 

.00 

.01 

.02 

.02 

.03 

|7 

.04 

.04 

.02 

.01 

.  00 

.00 

.00 

.01 

.01 

.02 

60 

.04 

.04 

03 

.02 

.01 

.01 

.00 

.  00 

.01 

.01 
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Arg. 


d. 

o 
40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1 120 
1 160 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 
1640  , 
16S0 
1720 
1760 

1800 
1840 
1880 
1920 
i960 


2040 
2080 


Factor. 


+23. 
23- 

23- 

23. 
23. 

24- 

24. 

24. 
24. 

24. 
24. 
24. 
24. 
24. 
23. 
23. 

23- 
23- 

23. 

23- 

23- 
22. 
22. 
22. 
22. 

22. 
21. 
21. 
21. 
20. 

20. 
20. 
19. 
19- 
19- 
18. 
18. 
18. 

17- 
17. 
16. 
16. 
15. 
<5- 
14. 

14. 
14- 
*3- 
»3 
12. 

12. 
11. 

+  Ia 


797  119 


900 
987 

057 
in 
148 
169 


9 
103 
87 
70 

54 
37 
21 


+  3 
172  '  0 
*  —  12 


160 
130 
084 
022 
944 

849 
738 
611 
469 
3" 

137 
948 

744 
525 
292 

044 
782 
506 
217 
914 

598 
269 
928 

575 
210 

834 
446 
048 

639 
220 

791 

353 
906 

449 

985 

513 
033 
545 
051 
55o 


044 

531 
013 


30 
46 
62 
78 
95 
in 
127 
142 
158 
174 

189 
204 
219 

233 
248 

262 
276 
289 

303 
316 

329 
341 
353 
365 
376 

388 
398 
409 
419 
429 

438 
447 
457 
464 
472 

480 
488 

494 
501 
506 


513 
518 


Arg. 


d. 
2160 
2200 
2240 
2280 
2320 

2360 
2400 
2440 
2480 
2520 

2560 
2600 
2640 
2680 
2720 

2760 
2800 
2840 
2880 
2920 

2960 
3000 
3040 
3080 
3120 

3160 
3200 
3240 
3280 
3320 

3360 
3400 
3440 
3480 
3520 

356o 
3600 
3640 
3680 
3720 

376o 
3800 
3840 
3880 
3920 

3960 
4000 
4040 
4080 
4120 

4160 
4200 
4240 
4280 


Factor. 


+ 


+  9-  9*2_ 
9.  429 
8.893 

8.  353 
7.809 

7263 
6.714 
6.  162 
5.608 
5- o53 

4-  497 

3-  939 
3  38i 
2.  822 
2.263 

1.705 
1.  146 

0.  589 

o-  033 
-  o.  522 

1.076 

1.  627 

2.  I76 
2.723 

3  268 
3.809 

4-  347 
4.  882 

5-  4i3 
5940 

6. 463 
6. 982 

7-  497 
8.006 
8.511 

9.  010 
9-  505 
9. 993 

10.  476 
10. 953 
11.424 
11.889 
12.  347 

12.  799 

13.  244 
13.  682 

14-  113 
'4-  536 
14. 953 

15-  362 

15763 
16.  156 
16.  542 
-16. 920 


-533 
536 
54o 
544 
546 

549 
552 
554 
555 
556 

558 
558 
559 
559 
558 

559 
557 
556 
555 
554 

55i 
549 
547 
545 
54i 

538 
535 
53i 
527 
523 

519 
5i5 
509 
505 
499 

495 
488 

483 
477 
47i 
465 

458 
«2 
445 
438 

431 
423 
417 
409 
401 

393 
386 
378 
-369 


Arg. 


4320 
4360 
4400 
4440 
4480 

4520 
4560 
4600 
4640 
4680 

4720 
4760 
4800 
4840 
4880 

4920 
4960 
5000 
5040 
5080 

5120 
5160 
5200 
5240 
5280 

532o 
536o 
5400 
5440 
548o 

5520 
5560 
5600 
5640 
5680 

5720 
5760 
5800 
5840 
5880 

5920 
5960 
6000 
6040 
6080 

6120 
6160 
6200 
6240 
6280 

6320 
6360 
6400 
6440 


Factor. 


-17.289 
17.650 
18. 003 
18. 348 
18. 683 

19.  Oil 
19-  329 

19.  638 
19-  939 

20.  230 

20.  512 

20.  784 
21. 048 

21.  302 
21.  546 

21.  781 
22. 006 

22.  221 

22.  427 
22. 622 

22.808 
22. 984 
23-  149 

23.  305 
23-45° 

23. 585 
23.709 
23. 824 

23.  928 

24.  021 

24.104 
24.  177 
24.  239 
24.  290 

24. 331 

24.  3°i 

24.  38o_ 

24. 389  . 
24.  387+ 
24. 375 

24. 35i 
24.317 
24. 272 
24.  216 
24. 150 

24. 073 
23-985 
23.  886 

23. 776 
23.656 

23-  525 
23.  383 
23. 231 


-361 
353 
345 
335 
328 

3i8 
309 
301 
291 
282 

272 
264 

254 
244 

235 
225 
215 
206 

195 
186 

176 
165 
156 
145 
135 
124 

"5 
104 

93 
83 

73 
62 

5i 
4i 

30 

19 
9 
2 

12 

24 

34 
45 

56 
66 

77 

88 

99 
no 
120 
131 
142 
152 


Arg. 


d. 
6480 
6520 
6560 
6600 
6640 

6680 
6720 
6760 
6800 
6840 

6880 
6920 
6960 
7000 
7040 

7080 
7120 
7160 
7200 
7240 

7280 
7320 
7360 
7400 
7440 

748o 
7520 
7560 
7600 
7640 

7680 
7720 
7760 
7800 
7840 

7880 
7920 
7960 
8000 
8040 

3o8o 
8120 
8160 
8200 
8240 

8280 
8320 
8360 
8400 
8440 

8480 
8520 
8560 
8600 


Factor. 


— 22.  894 
22. 710 
22.514 
22.  309 
22.  O93 

21.866 

21.  629 
21.  382 
21.  124 
20.  856 

20.  578 
20.  29O 
9.  99I 
9.683 

9-  365 

t9-  037 
8.  699 

8.  352 

7-  995 
7.  629 

7.  253 
6.  868 
6.474 
6.071 
5.660 

5- 239 
4. 811 

4-  374 
3.  928 

3-  475 

3-  013 
2.  544 
2. 068 
1.584 
1.093 

to.  595 

0.  090 
9-  578 
9. 061 

8-  537 
8.007 
7.472 
6. 931 
6.  386 
5.835 
5.  280 
4.721 
4.157 
3-590 
3.019 

2. 446 
1.869 

1.  290 
o.  709 


;-H84 
196 
205 
216 
227 

237 
247 
258 
268 
278 
288 

299 
308 

3,f 
328 

338 
347 
357 
366 
376 

385 
394 
403 
411 
421 

428 

437 
446 

453 
462 

469 
476 

484 
491 
498 

505 

5'2 

5*7 

524 
53o 

535 
54i 
545 
55i 
555 

559 
564 
567 
57i 
573 


Arg. 


d. 

8640 
8680 
8720 
8760 
8800 


577 
579 
1  58i 
'+583 


8880 
8920 
8960 
9000 

9040 
9080 
9120 
9160 
9200 

9240 
9280 
9320 
9360 
9400 

9440 
9480 
9520 
9560 
9600 

.9640 
9680 
9720 
9760 
9800 

9840 
9880 
9920 
9960 
10000 

10040 
10080 
10120 
10160 
10200 

10240 
10280 
10320 
10360 
10400 

10440 
10480 
10520 
10560 
10600 

10640 
10680 
10720 
10760 
10800 


Factor. 


—  o.  126 
+  o.  459 
I.045 

631 
218 


+585 
586 
586 
587 
587 

587 
587 
585 
584 
582 

58o 
578 
574 
571 
568 

563 
559 
554 
548 
543 

536  , 
53o  1 

523  ! 

5'5 
508 


.805 
■  392 
.979 

4-  564 

5-  148 

5-  730 
6.  310 
6.888 
7.462 
8.  033 

8.  601 

9.  164 

9- 723 
10.  277 
10.  825 

11.368 
11.904 
12. 434 
12.957 
I3.472 

13- 980 
14.  480 

14.  970 

15-  452 

15.  925 

16.  388 

16.  840 

17.  282 
17- 713 
18. 133 

18.541 

18.937 
19. 321 
19. 692 
20.051 

20.396 

20.  727 
21.045 
21.348 

21.  637 

21.  912 
22. 171 

22.  416 
22.  645 

22.  859 

23-  057 
23- 239 
23. 405 

23.  555  .  ,,d 
+23.689+1** 


The  argument  of  this  table  is  the  Fundamental  Argument. 
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* 

A. 

d. 

d. 

d. 

d. 

.d 

d. 

d. 

d. 

d. 

d. 

A 
u. 

a. 

d. 

d. 

d. 

A 
CI. 

A 

a. 

A 

a. 

— 

0 



640 



960 

1280 

1600 

1920 



2240 

?cf%n 

2880 

3200 

3520 

3040 

4160 

4480 

480O 

5120 

544° 

II 

" 

"  , 

11 

n 

"  , 

~~~ 
11 

II 

_ 



It 

" 

a 



II 



11 



11 

1 

.  104 

.087 

.071 

.056 

•  044 

•°35 

.029 

.  026 

.025 

.027 

.  029 

•  °32 

•°35 

•  °37 

.  040 

•°43 

.048 

•°57 

3 

.  089 

.  072 

.  056 

•  043 

.  032 

.025 

.021 

.021 

.  022 

.  026 

.031 

.036 

.  041 

•°45 

.  049 

•°54 

.  061 

.  072 

5 

•  °73 

•°57 

.042 

.031 

.  022 

.017 

.  016 

.018 

.  022 

.028 

•°35 

.  042 

.  049 

•  °54 

.  060 

.066 

.075 

.087 

7 

•  °59 

•  °44 

.031 

.  021 

.  015 

.013 

.  014 

.018 

.025 

•  °34 

.  042 

.051 

•  °59 

.066 

.  072 

.080 

.  OOO 

.  102 

9 

.046 

•033 

.  021 

.  014 

.  010 

.Oil 

.015 

.  021 

.031 

.  041 

.052 

.  062 

.071 

.078 

.086 

.094 

.  104 

.116 

11 

•035 

.024 

.015 

.  010 

.  009 

.  012 

.  019 

.028 

•°39 

.  052 

•  063 

.  074 

.083 

.091 

•  °99 

.  107 

.  117 

.  129 

'3 

.0-7 

.017 

.  Oil 

.  009 

.  01 1 

.017 

.  026 

•  °37 

.  050 

.  064 

.077 

.088 

•  °97 

.  105 

.  112 

.  120 

.  129 

.  140 

15 

.  021 

.  014 

.011 

.  01 1 

.  016 

.024 

.036 

•  049 

■  063 

.078 

.  091 

.  102 

.  1 10 

.118 

.  124 

.  132 

.  140 

.  150 

17 

.018 

.  014 

.013 

.017 

.  024 

•  034 

.048 

.  062 

.078 

•°93 

•  105 

.  116 

•  123 

•  130 

•  '35 

.  142 

.  149 

•  '57 

'9 

.  019 

.017 

.  019 

.025 

.035 

.047 

.062 

.078 

•093 

.  108 

.  120 

.  129 

■'35 

.  140 

•  145 

.  149 

•155 

.  161 

21 

.  022 

•  023 

.  027 

.  036 

•  °47 

.  061 

.078 

.094 

.  no 

.  124 

•  '34 

.  141 

.  146 

.  149 

•  '52 

•  '55 

•  '59 

.  163 

23 

.  027 

.031 

.038 

.049 

.  062 

.077 

.094 

.  no 

.  125 

.138 

•  '47 

.152 

•  '55 

.156 

•  '57 

.158 

.  160 

.  162 

25 

.  036 

.  042 

.  051 

•  063 

.078 

•  094 

.111 

.  126 

.  140 

•  '5' 

.  158 

.  161 

.  161 

.  160 

•  '59 

.  158 

.  158 

.  159 

27 

.047 

•°55 

.066 

.079 

.  095 

.111 

.  127 

.  142 

.  154 

.  162 

.  166 

.  167 

.  16s 

.  162 

•  '59 

.  156 

•  '54 

•  '53 

29 

•059 

.  069 

.081 

095 

.111 

.  127 

•  '43 

.156 

.  166 

.  172 

•  '73 

.171 

.  166 

.  161 

.156 

.  152 

.  148 

.  146 

31 

•°73 

.084 

.097 

.111 

.  127 

.  142 

.  156 

.  168 

•  '75 

.  178 

.  176 

.  172 

.  164 

.  157 

•  '5' 

.  145 

.  141 

•  '37 

33 

.088 

•  °99 

.  112 

.  127 

.  142 

.156 

.  168 

•  '77 

.  181 

.  181 

•  '77 

.  170 

.  160 

•  '52 

.  143 

•  '37 

•  '3' 

.  127 

35 

.  102 

.  1 14 

.  127 

.  141 

•  '55 

.167 

•  '77 

.  183 

.  185 

.  182 

•  '75 

.  165 

.  154 

.  144 

.  135 

.  127 

.  121 

•  "7 

37 

.  116 

.  12S 

.  140 

•  '53 

.  166 

.  176 

.  184 

.  187 

.186 

.  180 

.  170 

.158 

.  146 

•  '34 

.  124 

•  "7 

.111 

.  106 

39 

.  129 

.  140 

.  152 

.163 

.  174 

.  182 

.187 

.187 

.'83 

•  '75 

.  162 

.  149 

•'35 

•  124 

.  114 

.  106 

.  IOI 

.097 

41 

.  141 

•  151 

.  161 

•  171 

■  '79 

.185 

.187 

.  185 

.178 

.167 

•  '53 

.138 

.  124 

.  112 

.  103 

.  096 

.  092 

.088 

43 

•  '5' 

•  159 

.  l67 

•  '75 

.  181 

.185 

.  184 

•  '79 

.  170 

•  '57 

.  142 

.  126 

.  112 

.  IOI 

•  °93 

.087 

.084 

.082 

45 

.158 

.  164 

.  171 

.  176 

.  181 

.  182 

.  179 

•  '7' 

.  160 

•  '45 

.  129 

•  "4 

.  101 

.  090 

.083 

•  079 

•  °77 

.077 

47 

.  162 

.  167 

.  172 

•  '75 

•  '77 

.176 

.  171 

.  161 

.  148 

•  '33 

.  116 

.  102 

.089 

.081 

.075 

•  073 

•  o73 

•  °75 

49 

.  164 

.  167 

.  170 

.171 

.  171 

.  168 

.  161 

•  M9 

•  '35 

.  119 

.  104 

.  090 

.079 

.072 

.069 

.069 

.071 

.075 

51 

•  163 

.  164 

.  165 

.165 

.163 

.158 

•  '49 

•  '37 

.  122 

.  106 

.  092 

.080 

.  071 

.066 

.  065 

.067 

.072 

.078 

53 

•  159 

•  '59 

.  158 

•  157 

•  '53 

.  146 

•  136 

•  I23 

.  109 

•  °94 

.081 

.071 

.  064 

.  062 

.  063 

.068 

•  o75 

.083 

55 

■  154 

•  '52 

.  150 

.  147 

.  142 

•  '34 

.  123 

.  no 

.  096 

.083 

.071 

.  064 

.  060 

.  060 

.064 

.  071 

.o8r 

.  091 

57 

.  146 

•  '43 

.  140 

.  136 

•  130 

.  121 

.111 

.098 

.085 

•°73 

.  064 

059 

.058 

.061 

.068 

.077 

.088 

.  100 

59 

•  137 

•133 

.  129 

.  124 

.  118 

.  109 

.099 

.087 

.  076 

.066 

.059 

.057 

.059 

.065 

.074 

.085 

.097 

.  no 

61 

.  127 

.  122 

.  118 

•  "3 

.  106 

.098 

.088 

.078 

.068 

.  061 

•°57 

.058 

.  062 

.071 

.082 

•  C94 

.  108 

.  121 

63 

.  116 

.  112 

.  108 

.  103 

.  096 

.089 

.080 

.071 

•  °^3 

.058 

.057 

.  061 

.068 

.078 

.091 

.  I05 

.  120 

•  '33 

65 

.  106 

.  101 

.098 

•°93 

.088 

.081 

•°73 

.066 

.  061 

.058 

.  060 

.066 

.  076 

.088 

.  102 

•  1  '7 

•  '32 

•  '45 

67 

.  096 

.  092 

.089 

.086 

.081 

•075 

.069 

.  064 

.  061 

.  061 

.066 

.074 

.085 

•  c99 

.  114 

.  129 

•  '43 

.  156 

69 

.087 

.084 

.  082 

.080 

.  076 

.  072 

.  067 

.  064 

.064 

.066 

•073 

.083 

.  096 

.111 

.  126 

.  141 

•  '54 

.165 

71 

.080 

.078 

.078 

.  076 

•  074 

.071 

.068 

.  067 

.  069 

•073 

.082 

.094 

.  108 

•  I23 

•  138 

.  152 

.  164 

•  '73 

73 

.074 

.074 

.075 

•0/5 

•  o74 

.  072 

.071 

.  072 

.  076 

.082 

•°93 

.  105 

.  120 

•  '35 

.  149 

.  162 

.  172 

•  '79 

75 

.071 

•  °73 

.075 

.  07 ') 

•  °77 

.077 

.077 

.080 

.085 

•°93 

.  104 

•  "7 

•  '32 

.  146 

•  '59 

.  170 

.  178 

.182 

77 

.  070 

•  074 

.078 

.083 

.  082 

.083 

.085 

.089 

.  095 

.  104 

.116 

.  129 

•  '43 

.  156 

.  167 

.  176 

.  182 

.  182 

79 

.071 

.077 

.082 

.o85 

.088 

.  091 

.094 

.099 

.  106 

.  116 

.  128 

.  140 

'53 

.  164 

.  174 

.  180 

.182 

.  180 

81 

•o75 

.083 

.089 

•  094 

•  °97 

.  100 

.104 

.  no 

.  118 

.  127 

.138 

.  150 

.  161 

.  170 

•  177 

.  181 

.  180 

•  '75 

83 

.081 

.090 

.098 

•  103 

.  107 

.  in 

.  115 

.  121 

.  129 

.138 

.  148 

.  158 

.  167 

.  174 

.  179 

•  '79 

.  176 

.  167 

85 

.  090 

•  °99 

.  107 

•  "3 

.  118 

.  122 

.  126 

•  132 

•  '39 

.  147 

.  156 

.  164 

.  171 

■  '75 

•  '77 

•  '75 

.  168 

.156 

87 

.099 

.  no 

.118 

.  124 

.  129 

.  132 

.136 

.  142 

.  148 

•  '55 

.  162 

.  167 

.  172 

•  '74 

.  172 

.  167 

.158 

.  144  1 

89 

.  no 

.  121 

.  130 

•  '35 

•  '39 

.  142 

.  146 

.  150 

•  '55 

.  160 

.165 

.  168 

.  170 

.  170 

.  166 

.158 

•  '45 

.  129 

9i 

.  122 

•  133 

.  141 

.  146 

.  149 

•  '5' 

•'53 

•  J56 

.  160 

.  163 

.  166 

.167 

.  166 

.163 

.156 

.  146 

•  131 

.  113 

93 

•  l34 

•  '44 

•  '5' 

•  '55 

•  1 57 

1  eft 

•  '59 

162 

•  *°3 

.  io0 

.  1 62 

•  '59 

•  '53 

•  '44 

.  132 

1 16 

•  °97 

95 

.145 

•  '55 

.  160 

.  162 

.  163 

.  162 

.  162 

'.  i6; 

!  161 

.  160 

.  158 

•  '55 

.150 

.  142 

•  '3' 

•  "7 

.  100 

.080 

97 

.156 

.164 

.167 

.  16S 

.  167 

.165 

.  162 

.  160 

.158 

•  '55 

•  '5' 

•  '45 

.'38 

.  129 

•  "7 

.  IOI 

.C84 

.064 

99 

.165 

.  171 

•  '73 

.  171 

.  168 

.  164 

.  160 

.156 

•  152 

.  147 

.141 

•  '34 

.  126 

•  "5 

.  102 

.086 

.068 

.049 

101 

.172 

.176 

•  175 

.  172 

.167 

.  161 

•  '55 

.  149 

•  143 

•  '37 

.130 

.  121 

.  112 

.  100 

.087 

.071 

.054 

.036 

"93 

•  177 

.178 

•175 

.  169 

.  162 

•  »55 

.  '47 

.  140 

•  '32 

•  125 

.117 

.  107 

.097 

.086 

.  072 

.057 

.  041 

.025 

*95 

•  179 

•  177 

.172 

.  164 

•  '55 

.  146 

.'37 

.  128 

.  120 

.  112 

.103 

■093 

.083 

.072 

•o59 

.045 

.030 

.  017 

107 

.178 

•  174 

.  166 

.156 

.  145 

•  '35 

.  125 

•  "5 

.  106 

.097 

.089 

.080 

.  070 

.059 

.047 

.035 

.  022 

.  012 

109 

.  174 

.167 

•  157 

.145 

•  '33 

.  122 

.  in 

.  IOI 

.  092 

.083 

.075 

.  067 

.058 

.048 

.038 

.  027 

.018 

.  010 

in 

.  168 

.158 

.  146 

•133 

.  120 

•  107 

.  096 

.086 

.077 

.070 

.  062 

•C55 

.048 

.  040 

.C31 

.023 

.016 

.  on 

"3 

159 

•  147 

•  133 

.  118 

.105 

.  092 

.081 

.  072 

.  064 

.057 

.051 

.045 

.  040 

•  034 

.027 

.  021 

.017 

.015 

"5 

•  '47 

•134 

.118 

.103 

.089 

.077 

.066 

.058 

.051 

.  046 

.  042 

.038 

.035 

.030 

.026 

.  022 

.  021 

.022 

"7 

.134 

.119 

.  103 

.087 

•073 

.  062 

.  052 

.045 

.  040 

.037 

•035 

.033 

.032 

.030 

.028 

.026 

.028 

.  032 

1": 

.  120 

•  103 

.087 

.071 

.058 

.048 

.  040 

.035 

.031 

.  030 

.031 

.031 

•  032 

•  032 

.032 

.033 

.037 

.044 

1 

.  104 

.087 

.07. 

•  056 

.044 

.035 

.  029 

.  026 

.  025 

.027 

.  029 

.032 

.035 

.037 

.  040 

043 

.048 

.057 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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TABLES  OF 

Inequalities  of  the  Latitude — Factor  to  be  multiplied  by  m. 
Table  LXVII— Continued. 


A. 

d. 

d. 
C760 

d. 

6080 

d. 
64.00 

d. 
6720 

d. 
7040 

d. 

d. 
7680 

d. 
8000 

d. 
8720 

d. 
8640 

d. 
8060 

d. 
0280 

d. 
0600 

d. 
0020 

d. 
10240 

d. 
10560 

d. 
10880 

d. 
1 1 200 

II 

11 

II 



11 

11 

11 

1 

■°57 

.  070 

.086 

.  I04 

.124 

•'43 

.  160 

.  172 

.180 

/'83 

.181 

.  V  76 

.  169 

.  162 

.'53 

.  1 46 

.  1 40 

.136 

.132 

3 

.  072 

.085 

.  102 

.  I20 

'39 

•'57 

•  '72 

.182 

.187 

.186 

.182 

'74 

.165 

.'55 

.  146 

•'37 

.130 

.125 

.  121 

5 

.087 

.  101 

.118 

•  '35 

•'53 

.  169 

.181 

.188 

.190 

.186 

.  179 

.  169 

.158 

•'47 

.'36 

.127 

.  120 

.115 

.  no 

7 

.  102 

.  116 

•  132 

.  149 

.165 

.178 

.187 

•  191 

.  190 

.  184 

'74 

.  162 

.  149 

'37 

.  126 

.116 

.109 

.  104 

.  100 

9 

.116 

.  130 

'45 

.  160 

.'74 

.184 

•  '9' 

.  192 

.187 

.178 

.  167 

153 

•'39 

.  126 

.115 

.  106 

.099 

.094 

.091 

11 

.  129 

.  142 

.156 

.  169 

.  180 

.  188 

.191 

.  189 

.  182 

•  '7' 

'57 

•  '43 

.128 

.114 

.103 

.095 

.090 

.086 

.084 

13 

.  140 

•  152 

.  164 

•  '75 

.  184 

.188 

.  189 

.184 

•  174 

.161 

.  146 

•  '3' 

.  116 

.  103 

•093 

.085 

.081 

.079 

.078 

15 

.150 

.  160 

.170 

.178 

.  184 

.  186 

.  184 

.176 

.165 

.150 

•  '34 

.  118 

.104 

.092 

.083 

.077 

.075 

.074 

•075 

17 

.157 

.165 

•  '73 

•179 

.182 

.  181 

.  176 

.166 

.'53 

.'38 

.  122 

.  106 

.092 

.081 

.074 

.071 

.070 

.  072 

.074 

19 

.161 

.  167 

•  '73 

.  176 

•  177 

•'74 

.167 

.'55 

.141 

.125 

.  109 

•094 

.082 

073 

.068 

.066 

.068 

.071 

.076 

21 

.163 

.  167 

.171 

172 

.  170 

.165 

.156 

.143 

.128 

.  112 

.097 

.083 

.073 

.066 

.063 

.064 

.068 

•073 

.079 

23 

.  162 

.  164 

.  166 

.165 

.  161 

•'54 

.144 

.130 

.115 

.099 

.085 

.074 

.065 

.061 

.  061 

.064 

.071 

.078 

.085 

25 

•  159 

.159 

.158 

.156 

.150 

•  142 

'3' 

"7 

.  102 

.088 

.076 

.066 

.060 

.058 

.061 

.067 

.076 

.085 

093 

27 

•153 

.152 

.  150 

.  146 

•'39 

.130 

.119 

.105 

.091 

.078 

.068 

.061 

.057 

.058 

.064 

.072 

.083 

094 

.  103 

29 

.  146 

143 

.  140 

'35 

.128 

.118 

.  107 

.094 

.081 

.070 

.  062 

.057 

.057 

.  061 

.069 

.080 

.092 

.  104 

•  "4 

31 

•  137 

•  '33 

.  129 

.  124 

.  116 

.  107 

.  096 

.084 

.073 

.065 

.059 

.057 

.059 

.066 

.076 

.089 

.103 

.115 

.125 

33 

.  127 

.  123 

.118 

•  "3 

.  106 

.097 

.087 

.077 

.068 

.061 

.058 

.058 

.  064 

073 

.085 

.  100 

.114 

.127 

.136 

35 

•  "7 

•  112 

.  108 

•»03 

.097 

.089 

.080 

.072 

.065 

.  061 

.  060 

.063 

.070 

.082 

.096 

.  in 

.126 

.138 

•  H7 

37 

.106 

103 

.099 

.095 

.089 

.083 

.076 

.069 

.  064 

.  062 

.064 

.  069 

.079 

.  092 

.  108 

.124 

.'38 

.'49 

-*57 

39 

.097 

.094 

.091 

.088 

.084 

.079 

.074 

.  069 

.066 

.067 

.  070 

.078 

.089 

.  104 

.  120 

.  136 

.'49 

.159 

.166 

41 

.088 

.087 

.086 

.084 

.081 

.078 

.074 

.  071 

.  071 

•073 

.078 

.087 

.  100 

.  116 

•  132 

'47 

.160 

.168 

.  172 

43 

.082 

.082 

.082 

.082 

.081 

.079 

.077 

.076 

.077 

.081 

.088 

.098 

.  112 

.128 

.'43 

.'57 

.168 

.174 

.  176 

45 

.077 

.079 

.081 

.082 

.083 

.083 

.082 

.083 

.085 

.090 

.098 

.  no 

•  123 

•  '39 

'53 

.  166 

•'74 

.'78 

.'77 

47 

.075 

.079 

.083 

.085 

.087 

.088 

.089 

.091 

.095 

.  IOI 

.  109 

.  121 

'34 

.149 

.  162 

.  172 

.178 

.'79 

•  '75 

49 

.075 

.081 

.086 

.091 

.094 

.096 

.098 

.  100 

.105 

.  in 

.  120 

•'3' 

.  144 

•'57 

.  168 

.176 

.179 

.177 

.  '7' 

51 

.078 

.085 

.092 

.008 

.  102 

.  105 

.  107 

.  no 

"5 

.  121 

.  130 

.  140 

.152 

.  164 

.  172 

•'77 

.177 

.172 

.  164 

53 

.083 

.  092 

.  100 

.  106 

.  in 

.  114 

•  "7 

.  120 

.125 

.'3' 

.138 

.  148 

.158 

.  168 

•  '74 

.  176 

.  172 

.165 

.154 

55 

.091 

.  IOI 

.  no 

.116 

.  121 

.  124 

.  127 

.  130 

•  '33 

•  '39 

•'45 

'54 

.  162 

.  169 

•  172 

•  '7' 

.165 

.'55 

.142 

57 

.  100 

.111 

.  120 

.127 

.  132 

'34 

•  136 

.138 

.141 

•'45 

.150 

•'57 

.163 

.168 

.  168 

.  164 

•'55 

.142 

.  128 

59 

.  no 

.  122 

•'3' 

•  '37 

.141 

'43 

•  '44 

•'45 

.  146 

•'49 

•'53 

.158 

.  162 

.  164 

.  161 

•'54 

•'43 

.  129 

"3 

61 

.  121 

•  133 

.  142 

.'47 

.150 

.151 

.150 

.  150 

.150 

•  '5' 

•'53 

.156 

.158 

•'57 

•  '52 

•'43 

.  129 

"4 

.097 

63 

•  133 

•  144 

.152 

.156 

•  '57 

.156 

•  '54 

•  '52 

•  '5' 

.151 

.151 

•  152 

.152 

.  148 

•  141 

.  130 

"5 

.098 

.081 

65 

•  145 

•  '55 

.  161 

.163 

.'63 

.  160 

.156 

•  152 

•  '49 

.  148 

.  146 

.  146 

•  '43 

.'38 

.128 

•  "5 

.099 

.082 

.066 

67 

.156 

.  164 

.169 

.  169 

.  166 

.  161 

'55 

.  150 

•'45 

•  142 

.  140 

•  '37 

•'33 

.  126 

•  "5 

.  IOI 

.084 

.067 

.051 

69 

.165 

.  172 

•"74 

.172 

.  166 

.159 

.152 

•'45 

•  '39 

.'35 

•'3' 

.  127 

.  121 

•  "3 

.  IOI 

.086 

.069 

.053 

.038 

7i 

•173 

.177 

'77 

.172 

.  164 

•'55 

.  146 

.138 

•  131 

•  '25 

.  120 

.115 

.  109 

.099 

.087 

.072 

.056 

.041 

.028 

73 

•  "79 

.  180 

•  '77 

.  170 

.  160 

.  148 

•  137 

.  128 

.  120 

•  "4 

.  109 

.  103 

.  096 

.086 

•073 

.059 

.044 

.031 

.020 

75 

.  182 

.180 

•  '74 

.  164 

•152 

•139 

.  127 

•  "7 

.  108 

.  102 

.  096 

.  091 

.083 

•073 

.061 

.048 

.034 

.023 

.015 

77 

.182 

.178 

.  169 

.156 

.  142 

.  128 

"5 

.  104 

.095 

.089 

.084 

.078 

.071 

.061 

.  050 

.038 

.027 

.018 

°'3 

79 

.180 

.172 

.  161 

.  146 

.  130 

.115 

.  IOI 

.  090 

.082 

.077 

.  072 

.  067 

.060 

.051 

.042 

.031 

.023 

.016 

.013 

81 

•  '75 

.164 

.  150 

•  '33 

.  116 

.  100 

.087 

.076 

.  069 

.064 

.  061 

.  056 

.051 

.043 

•035 

.027 

.021 

.017 

.017 

83 

.167 

.  154 

•  '37 

.  119 

.  IOI 

.085 

.072 

.063 

.057 

•053 

.051 

.048 

.044 

.038 

032 

.026 

.022 

.022 

.024 

85 

.156 

.  141 

.  122 

.  103 

.085 

.  070 

.058 

.050 

.045 

•044 

•043 

.041 

•039 

•035 

031 

.027 

.  027 

.028 

.034 

87 

.  144. 

.  126 

.  106 

.087 

.069 

.055 

.044 

.038 

.036 

.036 

•037 

•037 

•037 

•035 

•033 

.032 

.034 

.038 

.045 

89 

.  129 

.  no 

.089 

.  070 

054 

.041 

.032 

.028 

.028 

.031 

•034 

.036 

•037 

•037 

.038 

•°39 

.043 

.049 

.059 

91 

•"3 

.093 

073 

.054 

•039 

.028 

.  022 

.  021 

.023 

.028 

•033 

•037 

.040 

.  042 

•045 

.048 

.054 

.063 

.073 

Q? 

.  007 
•  y  1 

.  076 

.  o<7 
•  j  1 

.  010 

*  VJ7 

.  026 

.018 

.  014 

.  016 

.  021 

.  028 

•  j  j 

.  Od.1 

.  oj.6 

.  o^o 

.  0<4 

.  060 

.067 

.  077 
•    1 1 

.080 

95 

.080 

.  060 

.041 

.  026 

.  016 

.  010 

.  010 

.  014 

.  022 

•  032 

.  040 

.O48 

.054 

.  060 

.066 

.072 

.081 

.092 

.I04 

97 

.  064 

.045 

.028 

.OI5 

.008 

.006 

.008 

.  016 

.  026 

.038 

.048 

.057 

.  065 

.  071 

.078 

.086 

.096 

.107 

."9 

99 

.049 

.032 

.  017 

.  007 

.003 

.  004 

.  010 

.  020 

•033 

.  046 

.058 

.O68 

.077 

.084 

.O92 

.  100 

.  no 

.  121 

•'33 

101 

.036 

.  021 

.009 

.  002 

.001 

.  006 

.015 

.028 

•043 

.057 

.070 

•  08l 

.O9O 

.098 

.  I06 

•  "4 

.  123 

.'34 

.145 

103 

•  025 

.  012 

.  004 

.  OOO 

.003 

.  on 

.023 

.038 

.055 

.  070 

.084 

.095 

•  '03 

.  in 

•  "9 

.  126 

•'35 

•'45 

.'55 

105 

.017 

.007 

.  002 

.  002 

.008 

.  019 

•033 

.051 

.  069 

.085 

.098 

.  IO9 

"7 

•'25 

•  131 

•'38 

.  146 

.154 

.  162 

107 

.012 

•  005 

•  003 

.  007 

.  016 

.030 

.047 

.066 

.084 

.  100 

•"3 

.  123 

.130 

•  '37 

•  142 

.  148 

.'54 

.160 

.'67 

109 

.  010 

.  006 

.008 

.OI5 

.  027 

•043 

.062 

.082 

.  100 

.  116 

.127 

.136 

.142 

•  '47 

.151 

•155 

'59 

.  164 

.169 

Til 

.  01 1 

.  on 

.015 

.  026 

.041 

.059 

.079 

.098 

.116 

•  '3' 

•  '4i 

.  I48 

152 

.156 

.158 

.  160 

.  162 

.165 

.168 

113 

.015 

.018 

.  026 

•039 

.  056 

.075 

.  096 

•  "5 

•  '32 

'45 

•'54 

.I58 

.161 

.  162 

.  162 

.  162 

.'63 

.  164 

.  164 

"5 

.022 

.028 

•039 

054 

.  072 

093 

"3 

•'32 

•  '47 

.158 

.  164 

.167 

.  167 

.  166 

.  164 

.  162 

.160 

.159 

.159 

117 

.032 

.  040 

.053 

.  070 

.  090 

.  no 

•  '30 

•  '47 

.  160 

.  169 

.172 

•'73 

.  170 

.167 

•'63 

.159 

.156 

'53 

.151 

119 

.044 

.055 

.069 

.087 

.  107 

.  127 

.  146 

.  161 

.  172 

•  '77 

.178 

.176 

•'71 

.166 

•'59 

•'54 

•  '49 

145 

.  142 

1 

•057 

.  070 

.086 

.  I04 

•  124 

•'43 

.  160 

172 

.  180 

.I83 

.181 

.176 

.  169 

.  162 

.  '53 

.  146 

.  140 

.136 

.'32 

The  horizontal  argument  of  this  table  is  Arg.  I. 
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279 


Arg. 


d. 

o 
160 
320 
480 
640 

800 
960 
1 120 
1280 
1440 

1600 
1760 
1920 
2080 
2240 

2400 
2560 
2720 
2880 
3040 

3200 
336o 
3520 
3680 
3840 

4000 
4160 
4320 
4480 
4640 

4800 
4960 
5120 
5280 
5440 


Factor. 


f0-°°53_39 
+ 0.0014  £ 
— o.  0025  ^ 

o.  0064 

o.  0102 


39 
38 
37 


o.  0139 
o.  0174 
o.  0207 
o.  0238 
0.0266 

o.  0291 
o.  0313 
o.  0332 
o.  0347 
o.  0359 

o.  0368 
o.o373_ 

o-o375  . 
o.  0374" 
o.  0370 

o.  0362 
o.  0352 
o.  0340 
o.  0324 
o.  0307 

o.  0287 
o.  0265 
o.  0241 
0.0216 
o.  0189 

0.0161 
0.0132 
o.  0102 
0,0072 
-0.0041 


29 
30 
30 
4-31 


Arg. 


d. 

5440 
5600 
5760 
5920 
6080 

6240 
6400 
6560 
6720 
6880 

7040 
7200 
736o 
7520 
7680 

7840 
8000 
8160 
8320 
8480 

8640 
8800 
8960 
9120 
9280 

9440 
9600 
9760 
9920 
10080 

10240 
10400 
10560 
10720 
10880 


Factor. 


// 

— 0.0041 
— o.  0010 
-f  o.  0022 
0.0053 
o.  0084 

0.0115 
0.0145 
0.0174 
o.  0202 
o.  0228 


,+3i 
32 
3i 
3i 
3i 

30 
29 
28 
26 
25 


o.  0253 
o.  0276 
o.  0298 
o.  0317 
o.  0334 

o.  0348 

0.0359 
0.0368 

o.  0373  . 
o.  0375  J 

o.  0374 
o.  0369 
o.  0361 
o.  0349 

0.0333 
0.0314 

o.  0292 
o.  0266 
o.  0238 
o.  0207 

0.0173 
0.0137 
O.OIOO 

o.  0062  

+0. 0023  39 


Arg. 

Factor. 

d. 

// 

0 

— 0. 00003 

}20 

4 

64O 

4 

960 

3 

I28o 

3 

l600 

x 

I02O 

2 

2240 

2 

2560 

—  1 

2880 

0 

3200 

0 

3 120 

384O 

2 

4160 

2 

4480 

3 

480O 

1 

5120 

•> 

5440 

3 

5760 

4 

6080 

4 

64OO 

3 

6720 

3 

704O 

3 

7360 

2 

7680 

2 

8000 

1 

8320 

+  1 

864O 

0 

8960 

0 

9280 

960O 

2 

9920 

2 

IO24O 

3 

IO560 

3 

IO880 

— 0. 00004 

The  argument  of  these  two  tables  is  the  Fundamental  Argument 
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Table  LXX. 


Arg. 


d. 

o 
40 
80 
120 
160 

200 
240 
280 
320 
360 

400 
440 
480 
520 
560 

600 
640 
680 
720 
760 

800 
840 
880 
920 
960 

1000 
1040 
1080 
1 1 20 
1 160 

1200 
1240 
1280 
1320 
1360 

1400 
1440 
1480 
1520 
1560 

1600 
1640 
1680 
1720 
1760 

1800 
1840 
1880 
1920 
i960 

2000 
2040 
2080 
2120 


d. 
o 


I  Daily 
Motion. 


-o  57  H-45 
053  32.81 
o  49  52. 01 
046  9.21 
o  42  24.  57 

o  38  38.  26 

o  34  5°-  47 
031  1.36 
o  27  11.  11 
o  23  19.  89 

o  1.9  27.  88 
o  15  35.  26 
o  11  42.  19 
o  7  48.  86 
o  3  55.44 


+0 
o 


+5.  438 
5-494 
5.546 
5-594 
5638 

5-677 
5-  7i3 
5-743 
5-  77o 
5.  792 

5.809 
5.822 
5831 
5-  836 
5.836 


o  2.  10 
3  50-  98 
7  43-  63 
o  11  35.  69 
o  1 5  26.  98 

o  19  17.34 
o  23  6.  60 
o  26  54.  60 
o  30  41.  19 
o  34  26.  20 

o  38  9.  48 
o  41  50.  88 
o  45  30.  25 

049  7-45 
05242.^33 

o  56  14.  76 
o  59  44.  60 
3  ".72I 
6  35.99! 
9  57- 30 

13  15-51; 
16  30.  52 
19  42.  22 
22  50. 49 ' 
25  55-24i 
28  56.  37 
31  5377 
34  47  36! 
37  37-  06 
40  22.  78 

43  4.44! 
45  41.97! 
48  15.  30 

50  44-  36 1 
53  9- 10 

55  29.  45 
57  45-37 
59  56.  79 
2   3.  69 


d. 
8 


-o  56  27.  90 
o  52  48.  82 
049  7.61 
o  45  24.  42 
o  41  39-  43 
o  37  52.  82 

0  34  4  75 
o  30  15.40 
o  26  24.  94 
o  22  33.  55 

o  18  41.  40 
o  14  48.  68 
o  10  55.54 
o  7  2.  18 
-o  3  8.76 


Daily  I 
Motion.  1 


5.831  1+0  044  54 
5.823  o  4  37.55 
5.810  ;  o  830.09 
5.793  01222.01 
5.772      016  13.  13 


+  2 


5-  746 
5.717 
5.683 
5.646 
5605 

5-  56o 
5.511 
5.458 
5.402 

5-  343 
5.279 
5- 213 
5-  »44 
5.070 

4-  995 
4.916 
4.835 

4-  75o 
4. 664 

4-574 
4. 482 
4-  388 
4-  292 
4- 193 
4-  093 

3.990 
3.  886 
3-  78o 
3-  673 ; 
3.  564 

3-454 
3-  342 
3-  229 
I-3.  116 


o  20  3.  28 

o  23  52.  31 
o  27  40.  04 
o  31  26.  32 
o  35  11.00 

o  38  53-  92 
o  42  34-  92 
046  13.87 
o  49  5°-  61 
o  53  25.  02 

o  56  56.  94 
o  26.  24 
3  52.8i! 
7  16.49 
1037.  19  I 

13  54-  77 ! 
17  9-  13  j 
20  20. 1 5 

23  27. 73  I 
2631.76, 

29  32.  15! 

32  28. 80 : 
35  21.62 
38  10. 53 
40  55. 44 1 

43  36. 27 , 
46  12. 97 
48  45.45 
51  13.66 

53  37.52 

55  56.  99 
58  12. 01 

2  o  22. 54 
-f  2  2  28.  52 


f 5  449 
5  505 
5.  556- 
5603 
5.646 

5.685 
5.719 
5-749 
5-  774 
5-795 
5.812 
5.824 

5.833 
5836 

5835 

5830 
5.821 
5.807 
5.789 
5.767 

5- 74i 
5. 711 
5676 
5.638 
5.596 

5- 55o 
5.500 

5  447 

5  - 39o 
5-330 

5.  266 
5.199 
5.129 
5.056 
4-  979 
4.900 
4.818 

4.  733 
4.  646 

4-  556 
4.  464 
4-  369 
4-  272 
4-  173 
4.073 

3- 970 
3-  865 
3-759 
3-  651 
3-  542 

3- 43i 
3-  320 
3-  207 
+3-  093 


d. 
16 


Daily 
J  Motion. 

 1 


d. 
24 


-o  55  44- 
052  4. 
o  48  23. 
04439. 
o  40  54- 

037  7- 
033  18. 
o  29  29. 
o  25  38. 

O  21  47. 

o  17  54- 
O  14  2. 

o  10  8. 
o  6  15. 

-O  2.22. 


27 
30 

33 


+5.461 

5-  5«5 
5-  566 
5.  612 
5.654 
5.692 
5.725 
5-754 
5-779 
5-  799 
5.815! 
5.8261 

5-833! 
5.836! 
5.835 

5.829' 
5.818, 
5.804! 

5. 785 ! 
5.762! 

5.735 

5-  704, 
5.669 

5.630 ! 

5.587, 

5-  54i 
5  490 
5-436 
5.378 

5.253 
5.185 

5. 115 
5.041 
4. 964 

4. 884 
4.801 
4.716 
4. 628 
4.538 

4-  445 
4-  35o 
4-  253 
4- 153 
4-  052 

3  949 
3-844 
3-  738 
3-  630 
3- 520 

56  24.  35     3.  409 
5838.48I  3.297 
2  o  48.  10     3.  184 
+2   2  53.  17,4-3.070 


26 

74 
12 

56 
24 

32 
98 
39 
73 
17 

90 
08 
88 
5o 
08 

+0  1  31.  17  I 
o  5  24.  10  i 
o  9  16.  53  I 
o  13  8.31 1 
o  16  59.  24 

o  20  49.  18 
o  24  37.  96 
o  28  25.  41  I 
o  32  1139 

035  55.72 

o  39  38.  28 
o  43  18.  88 
o  46  57-  40 
o  50  33-  68 
054  7- 61 

o  57  39-  01 1 
1  7-78 
4  33-  78 
756.  88 
11  16.96; 

14  33-9' 
1747.61 

20  57-  95  ! 
24  4.  82 1 
8.13] 

7.78 
367 
35  55-71 
38  43-  83 
4i  27.93 

44  7-  95 
4643.81 

49  1544 
51  42.  78 
54  5-77 


-0  55  0.53 
051  20.  58 
o  47  38.  56 
o  43  54-  63 
o  40  8.  97 

o  36  21.  76 
o  32  33-  15 
o  28  43-  34 
o  24  52. 48 
o  21  o.  77 

017  8.37 
o  13  15.46 
o  9  22.  21 
o  5  28.  81 
— o  1  35-  42 

4-0  2  17. 78 
o  6  10.  63 
o  10  2.  95 
o  13  54  57 
o  17  45.32 

o  21  35.03 
o  25  23.  55 
o  29  10.  73 
o  32  56.  40 
o  36  40.  38 

o  40  22.  56 
044  2.75 
o  47  40.  84 
o  51  16.  66 
o  54  50. 09 

0  58  20. 98 

1  1  49.  20 
1  5  14.  63 
1  837.14 
1  11  56.  61 

1  15  12.  91 
1  18  25.  95 
1  21  35. 60 
1  2441.77 
1  27  44.  36 

1  30  43.  26 

1  33  38.  39 
1  36  29.  65 
1  39  16.97 
1  42  o.  26 

1  44  39-  45 
1  47  14. 47 
1  49  45-  25 
1  52  "73 
1  54  33-  84 

»  565153 

1  59  4.76 

2  1  13. 48 
f  2  3  17.63 


Daily 
Motion. 


+5 
5 


5- 
5- 
5- 
5- 
5. 

5- 
5- 
5 
5 
4 

4 

4. 
4 
4 
4 

4 
4 
4 
4 
4 

3 
3 
3 
3 
3 

3 
3 
3 

+3< 


472 
526 
576 
621 
662 

699 
732 
760 

783 
803 

818 
828 
834 
836 
834 
827 
816 
800 
78i 
757 

729 
697 
662 
622 
578 

53i 
480 

425 
367 
305 

240 
172 
100 
026 
948 
868 
784 

699 
610 

519 
426 
33i 
233 
133 
032 

928 
823 
7i6 

608, 
498 1 

3871 
275 
161 1 

047 


1 


d. 
32 


— o  54  16.  72 
o  5°  36.  34 
o  46  53-  92 
043  9- 63 
o  39  23.  65 

o  35  36.  H 
o  31  47.  28 
o  27  57.  24 
o  24  6.  20 
o  20  14.  34 

o  16  21. 82 
o  12  28.  83 
o  835.54 
o  442.13 
— o  o  48.  75 

+0  3  4.39 
o  6  57.  14 
o  10  49. 33 
o  14  40.  79 
o  1831.35 
o  22  20.  84 
o  26  9.  1 1 

029.55.99 
03341.33 

o  37  24.  97 
041  6.76 
o  44  46.  54 
o  48  24.  19 

051  59-  54 
o55  32.48 

0  59  2.  84 

1  230.52 

1  5  55-37 
1  9  17. 28 
1  12  36. 12 

1  15  51.78 
1  19  4- 15 
1  22  13. 12 
1  25  18.  58 
1  28  20. 44 

1  31  1859 
1  34  12  95 
1  37  3-44 
1  39  49-  96 
1  42  32. 43 

1  45  10.  79 

1  47  44-  97 
1  50  14.  89 
1  52  40.  50 
155  1-74 

1  57  18.54 
1  59  30.  87 
1  38.  67 
3  41.91 


2 

+2 


Daily 
Motion. 


4-5-  483 
5-  536 
5  585 
5.  630 
5.670 

5.706 
5  738 
5  765 
5.  788 
5.806 

5.820 
5.830 
5-  835 
5-  836 
5  833 
5825 
5.813 
5-  797 
5.776 

5  752 

5-  723 
5.690 

5- 654 
5613 
5569 
5.521 
5.469 
5-413 
5-  ?55 
5-  292 

5.  226 
5.158! 

5085 
5. 010 

4. 932 

4-  851 
4-  767 
4.681 

4-  592 
4.501 

4-  407 
4-311 
4.213 

4-  "3 
4. 01 1 

3-  907 
3-  802 
3. 695 
3-  586 
3-  476 

3-  365 
3-  252 
3138 
+3. 024 


The  Argument  of  this  table  is  the  Fundamental  Argument. 
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Principal  Term  of  the  Latitude. 
Table  LXX — Continued. 


Arg. 



d. 
0 

Daily 
Motion. 

d. 

0    /  // 

// 

2160 

-f-2    4  6.OI 

+3.ooi 

2200 

2  6  3. 71 

2.885 

2240 

2    7  56.77 

2.  768 

2280 

2    9  45.  16 

2.  651 

2320 

2  II  28.84 

2.  533 

2360 

2  13  7-  79 

2. 415 

2400 

2  14  41.99 

2.  296 

2440 

2  16  II.43 

2. 176 

2480 

2  17  36.08 

2. 057 

2520 

2  18  55.  95 

1-937 

2560 

2  20  II.03 

1. 817 

2600 

2  21  21.  30 

1.697 

2640 

2  22  26.  78 

1.577 

2680 

2  23  27.  45 

1.457 

2720 

2  24  23.  33 

1-337 

2760 

2  25  14.  42 

1.  218 

2800 

2  26    O.  73 

1.098 

2840 

2  26  42.  27 

0.979 

2880 

2  27  19.  06 

0.  860 ! 

2920 

2  27  51.12 

0.  742 

2960 

2  28  l8.  46 

0.  625 

3000 

2  28  41.  IO 

0.  507 

3040 

2  28  59.  07 

o.  39i 

3080 

2  29  I2.4O 

0.  275 

3120 

2  29  21.  II 

0. 160 

3160 

2  29  25.  22 

fo.  046 

3200 

2  29  24.  78 

— 0. 068 

3240 

2  29  19.  8l 

0. 180 

3280 

2  29  IO.  35 

0.  292 

332o 

2  28  56.  44 

0.  404 

336o 

2  28  38.  IO 

0.513 

3400 

2  28  15.  39 

0.  623 

3440 

2  27  48.  33 

0. 730 

348o 

2  27  l6.  98 

0.837 

3520 

2264I.37 

0.  943 1 

356o 

2  26  I.55 

1.048 

3600 

2  25  17.  56 

1. 151 

3640 

2  24  29.  45 

1.2541 

3680 

2  23  37.  27 

1-355 

372o 

2  22  4I.06 

i-  455  i 

3760 

2  21  40. 88 

1-554 

3800 

2  20  36.  77 

1.  651 

3840 

2  I9  28.  78 

1.748 

3880 

2  18 'l6.  98 

1.843 

3920 

2  17  I.39 

1-937 

3960 

2  1 5  42.  09 

2.  029 

4000 

2  14  19- 13 

2. 120 

4040 

2  12  52.  55 

2.  209 

4080 

2  II  22.42 

2.  297 

4120 

2    9  48.79 

2.  384 

4160 

2  8  11.  72 

2.  47o 

4200 

2  63I.26 

2.554 

4240 

2    4  47-47 

2. 636 

4280 

+2  3  o-40 

—2.717 

d. 
8 


+2 
2 
2 
2 
2 


4  29.  92 
6  26.  70 
8  18.  83 

10  6.27 

11  49. 00 

2  13  27.01 
2  15  o.  26 
2  16  28.  74 

2  17  52.44 
2  19  11.35 

2  20  25.47 
2  21  34.  78 
2  22  39. 30 
2  23  39. 01 
2  24  33-  93 
2  25  24. 07 
2  26  9. 42 
2  26  50.  01 
2  27  25.  85 
2  27  56.  96 

2  28  23.  36 
2  28  45. 07 
2  29  2. 1 1 
2  29  14.  51 
2  29  22. 30 

2  29  25.  50 
2  29  24.  1 5 
2  29  18.  28 
229  7.93 
2  28  53.  12 

2  28  33.  91 
2  28  10.  32 
2  27  42. 40 
2  27  10. 19 
2  26  33.  74 

2  25  53. 08 
2  25  8.  27 
2  24  19.  34 
2  23  26.  35 
2  22  29. 34 

2  21  28.  37 
2  20  23.  48 

2  19  14.  73 
2  18  2. 16 
2  1645.83 

2  15  25.  79 
2  14  2. 10 
2  12  34.  81 
211  3.98 
2  9  29. 65 

2  75190 
2  6  10.  76 
2  4  26.  31 

-f-2    2  38.  60 


Daily 
Motion. 


// 

+2. 977 
2.  862 

2.  745 
2.  628 
2.  509 

2.  391 
2.  272 
2. 152 
2.033 
«.9I3 

1-793 
1-673 
1-553 
1-433 
1.313 
1. 194 
1.074 
o.  955 
0.837 
0.719 
o.  601 
o.  484 
o.  368 
o.  252 
o.  137 

+ o.  023 
— o.  091 
o.  203 

0.315 

o.  426 

o.  535 
o.  644 
o.  752 
o.  859 
o.  964 

1.069 
1. 172 

1.274 

1-375 
1-475 

1-574 
1. 671 
1.766 
1.862 
1-955 
2. 047 
2. 138 
2.  227 

2315 
2.402 

2.487 
2.570 
2. 653 
-2. 733 


d. 
16 


+2 
2 


4  53-  64 
6  49-  5o 
2  8  40.  69 
2  10  27.  20 
2  12  8.98 

2  13  46. 05 

2  15  18.34 
2  16  45.  86 
2  18  8.  61 
2  19  26.  56 

2  20  39.  71 
2  21  48. 07 
2  22  51.  62 
2  23  50.  38 
2  24  44.  34 


2  25  33. 
2  26  17. 
2  26  57. 
2  27  32. 
2  28  2. 

2  28  28. 
2  28  48. 
2  29  4. 
2  29  16. 
2  29  23. 

2  29  25. 
2  29  23. 
2  29  16. 
229  5. 
2  28  49. 

2  28  29. 
2  28  5. 
2  27  36. 
227  3. 
2  26  25. 


2  25  44.  45 
2  24  58.  81 
2  24  9. 06 
2  23  15.  27 
2  22  17.46 

2  21  15.  70 
2  20  10. 04 
2  19  o.  52 
2  17  47. 19 
2  16  30. 12 

2  15  9-  34 
2  13  44  93 
2  12  16.  93 
2  1045.  39 
2  9  10.  37 

2  7  31-94 
2  5  50.14 
2  4  5- 03 

-J-2    2  l6.  67 


Daily 
Motion. 


d. 
24 


+2.  954 
2.838 
2.  721 ; 
2. 604 
2.486j 

2.367 
2.248 
2. 129 
2. 009 
1.889 

1.769 
1.649 
1.529 
1.409 
1. 289 

1. 170 
1.050 
o.  932 
0.813 
o.  695 

0.578 

o.  461 

o.  345 
o.  229 
+0.1 14 

o.  000 
— o.  113 
o.  225 

o.  337 
o.  448 

o.557 
0.66b 

o.  773 
o.  880 

0.  985 

1. 090 

1.193 
1.295 

1-395 
1-495 

1-593 

1.  690 
1.786 
1.880 
1-974 
2.065 

•  2. 156 

2.  245 
2.  332 
2.419 

2.  504 
2.  587 
2.  669 

-2.  749 


+2 
2 


5  17.  19 
7  12. 11 
2  9  2.37 
2  10  47.  93 
2  12  28.  77 

2  14  4.  88 
2  15  36.  22 
2  17  2.  80 
2  18  24.  58 
2  194157 
2  20  53.  77 
2  22  1.  16 
2  23  3.  76 
224  1.5^ 
2  24  54. 56 

2  25  42.  78 
2  26  26.  22 
2  27  4.  92 
2  27  38.  87 
2  28  8. 09 

2  28  32.  61 
2  28  52. 44 
2  29  7.  62 
2  29  18.  18 
2  29  24.  1 2 

2  29  25.  51 
2  29  22.  34 
2  29  14.  68 
229  2.54 
2  28  45.  96 

2  28  25.  00 
2  27  59.  67 
2  27  30. 03 
2  26  56.  12 
2  26  17.  98 

2  25  35.  65 
2  24  49.  19 
2  23  58.  63 
2  23  4.  03 
222  5.43 

2  21   2.  88 

2  19  56.44 
2  18  46.  16 
2  17  32.08 
2  16  14.  26 

2  14  52.  75 
2  13  27.  62 
211  58. 90 
2  10  26.  66 
2  8  50.  96 

7  ".84 
5  29.  38 
3  43-  62 
1  54.  62 


2 
2 
2 

4  2 


Daily 
Motion. 


d. 
32 


// 

+2.  931 
2.815 
2.  698 
2.  580 
2.  462 

2.  343 
2.  224 
2.  105 
1.985 
1.865 

1.745 
1.  625 
1.505 

1385 
1.  265 

1. 146 
1. 027 
o.  908 
o.  790 
o.  672 

0.554 

o.  43* 
o.  321 
o.  206 
+0.091 

— o.  023 
o.  136 
o.  248 

o.  359 
o.  470 

o.579 
o.  687 

o.  795 

0.  901 
1. 006 

1.  no 

1.  213 

i-  315 
1. 416 

I-515 
1. 613 
1. 710 
1.805 
1.899 
1.992 

2.084 
2. 174 

2.  262 

2.350 
2.436 

2.  520 
2.  603 
2.  685 
-2.  765 


+2 
2 


5  40.  54 
7  34- 54 

2  923  85 
211  8. 48 
2  1248.  37 

2  14  23.  53 
2  15  53-92 
2  17  19-  54 
2  18  40.  36 
2  19  56.  40 

2  21  7,  63 
2  22  14. 06 
2  23  15.70 
2  24  12.  54 
225  4.58 

22551.85 
2  26  34.  34 
2  27  12.09 
2  27  45.09 
2  28  13.  37 

2  28  36.  95 
2  28  55.85 
2  29  10.  10 
2  29  19.  73 
2  29  24.  77 

2  29  25.  24 
2  29  21.  17 
2  29  12.  60 
2  28  59.  58 
2  28  42.  12 

2  28  20.  28 
2  27  54.09 
2  27  23.  59 
2  26  48.  83 
2  26  9.  85 

2  25  26.  69 
2  24  39.  40 
2  23  48.  03 
2  22  52.  62 
2  21  53.  23 

2  20  49. 90 
2  19  42.  69 
2  18  31.  64 
2  17  16.  81 
2  15  58.  25 
2  14  36.  01 
2  13  10.  16 

2  1 1  40. 73 
2  IO  7.  80 
2  83I.4I 

6  51.  62 
5  8.49 
3  22.  07 
1  32. 43 


Daily 
Motion. 


2 
2 
2 

+2 


// 

+2.  908 
2.  792 
2.  675 
2-557 
2. 439 

2319 
2.  200 
2. 081 
1.  q6i 
1.  841 

1.  721 
1.  601 
1.4S1 
1.  361 
1.  241 

1.  122 

1. 003 
o.  884 
o.  766 

0.648 

o.  53 » 
0.414 

o.  298 
o.  183 
-I-  0.069 

— o.  045 
o.  158 
o.  270 
o.  381 
o.  491 

o.  601 
o.  709 

0.816 

o.  922 
1. 027 

1. 131 

1-234 
1-335 
1436 
1-534 
1.632 
1.729 
1.824 
1. 918 
2. 010 

2.  102 
2. 192 
2.  280 
2.  367 
2. 453 

2.  537 
2.620 
2.  701 
—2.  781 


The  Argument  of  this  table  is  the  Fundamental  Argument. 
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TABLES  OF 

Principal  Term  of  the  Latitude. 
Table  LXX— Continued. 


Arg. 

d. 
0 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 
24 

Daily 

Motion. 

d. 
32 

Daily 
Motion*. 

d. 

0   /  // 

// 

0    /  // 

// 

0    /  // 

// 

0   /  // 

// 

0  /  // 

// 

4320 
436o 
4400 
4440 
4480 

-j-2    I  IO.  12 

i  59  16.  69 
1  57  20.  16 
1  55  20.  59 
1  53  18.04 

—2. 797 
2.  875 
2.  952 
3- 027 
3- 101 

-1-2  O47.69 
158  5363 
'  I  5656.49 

1  54  56.3» 
1  52  53.  18 

-2.  813 

1.  89I 

2.  967 
3.042 

3- ii5 

+  2  0  25.  13 
1  58  30.  44 
1  56  32.  69 
1  54  31.  92 
1  52  28.  20 

—2.  828 
2.  906 
2.  982 
3-  057 
3-  130 

-j-2    O  2.44 
I  58    7-  14 

I  56  8.  78 
1  54  7  41 
1  52  311 

—2.844 
2.  921 
2.  997 
3-07I 
3.144 

+  1  59  39  63 
1    I  57  43.7I 
1  55  44-  75 
1  53  42.  78 
1  5i  37-90 

—2.860 
2.936 
3.012 
3086 
3-  159 

4520 
4560 
4600 
4640 
4680 

1  51  12.58 
1  49  4-25 
1  46  53-  «3 
1  44  39.  27 
1  42  22.  73 

3.  173 
3-  244 
3313 
3  381 
3-  447 

1  50  47.  14 
1  48  38.  25 
1  46  26.  58 
1  44  12.  18 
1  41  55.  12 

3i87 
3-  258 
3  326 

3-  394 
3. 460 

1  50  21.  58 
1  48  12.  14 
1  45  59-  91 
1  43  44-  98 
1  41  27.40 

3.  201 
3.  272 
3  340 
3- 407 
3-  473 

1  49  55  92 
1  47  45  91 
1  45  33-  14 
I  43  17.  67 
1  40  59-  57 

3- 215 
3285 

3-  354 
3. 420 
3.486 

1  49  30. 14 

1  47  19-  58 
1  45  6.  26 
1  42  50.  26 
1  4031.64 

3.230 
3.  299 
3.  367 
3-433 
3  498 

4720 
4760 
4800 
4840 
4880 

1  40  3. 60 
1  37  41.91 
1  35  17.  73 
1  32  5'- 12 
1  30  22.  14 

3-5II 

3-574 
3-  635 
3.696 

3-754 

1  39  35-  47 
1  37  13-27 
1  34  48. 60 
1  32  21.  51 
1  29  52.07 

3- 524 
3-  587 
3.648 

3-  707 
3-  765 

1  39  7-  23 
1  36  44-  53 
1  34  19-37 
1  31  5180 
1  29  21.  91 

3  536 
3-  599 
3.660 

3-  719 
3-  777 

1  38  38. 89 
1  36  15.69 
1  33  50.05 
1  31  22.01 
1  28  51.  65 

3-  549 
3.  611 

3-  672 
3-731 
3-  788 

1  38  10. 45 
1  35  46.  76 
1  33  20.  63 
1  3052. 12 
1  28  21. 31 

3  562 
3-  623 
3.684 
3-  742 
3-  799 

4920 
4960 
5000 
5040 
5080 

1  27  50.  87 
1  25  17.36 
1  22  41.  68 
1  20  3.  88 
1  17  24.05 

3- 81 1 

3.  866 
3-  919 
3-  97' 

4.  021 

1  27  20.  34 
1  24  46. 40 
1  22  10.  29 
1  19  32.08 
1  16  51.84 

3-  822 
3.876 
3-  930 
3- 981 
4  - 031 

1  26  49.  73 

1  24  15  - 34 
1  21  38.  81 
1  19  0.  19 
1  16  19.  56 

3.  833 
3.887 
3  940 

3.991 
4.041 

1  26  19.03 
1  23  44.  21 
1  21   7.  25 
1  iS  28.22 
1  15  47-  19 

3844 
3.898 

3-  95i 
4. 001 
4.051 

1  25  48.  24 
1  23  12.98 
1  20  35. 61 
1  17  56. 17 
1  15  14.75 

3855 
3-009 
3961 
4. 01 1 
4.061 

5120 
5160 
5200 
5240 
5280 

1  14  42.  23 
1  1 1  58.  50 
1   9  12.92 
1  625.55 
1  336.46 

4. 070 
4.  117 
4-  163 
4.  206 
4.  249 

1  14  9.  63 
1  "  25.53 
1  839.58 
1  551.87 
1   3  2.44 

4.080 
4.  126 
4-  172 
4215 
4-  257 

1  13  36.96 
1  1052.49 
1   8  6.  18 
1   5  18.  12 
1   2  28.  36 

4.089 

4.135 
4. 180 
4-  223 
4.  265 

1  13  4.21 
1  10  19.  37 
1   7  32.  70 
1  4  44  30 
1   1  54.  21 

4.098 
4- 145 
4- 189 
4-  232 
4-  273 

1  1231.39 
1  9  46. 18 
1   6  59.  16 
1  4  10.  41 
1    1  20.  00 

4. 108 
4.154 
4.198 
4.240 
4.281 

5320 
5360 
5400 
5440 
548o 

1  045.72 
0  57  53-  40 
0  54  59-  55 
052  4.25 

049  7-  57 

4.  289 
4  328 

4.365 
4.401 

4  434 

"1   0  11.  38 
0  57  18.  75' 
0  54  24.  61 
051  29. 02 
0  48  32. 07 

4.  297 
4-  335 
4-  372 
4407 
4.441 

0  59  36. 98 
0  56  44. 04 
o53  49.6o 
0  50  53-  74 
0  47  56.52 

4-  305 
4.343 
4-  379 
4.414 

4-  447 

o59  2.51 
0  56  9.  27 

0  53  14.  54 
0  50  18. 40 
0  47  20.  92 

4- 313 
4-  35o 
4-  387 
4. 421 

4-  454 

058  27.98 
0  55  34. 44 

0  52  39-  42 
0  49  43. 01 

0  46  45-  27 

4-  320 
4  358 
4-  394 
4. 428 
4.460 

5520 
5560 
5600 
5640 
5680 

0  46  9. 56 
0  43  10. 31 
0  40  9.  88 
0  37  8.33 
0  34  5-74 

4. 466 

4-  497 
4.526 
4.552 
4.578 

045  33- 81 
0  42  34-  32 
0  39-33-  66 
0  36  31.  00 
0  33  29.  10 

4-  473 
4-  503 
4-  53i 
4.  558 
4.  583 

0  44  58. 01 
0  41  58.  28 
038  57-39 
o  35  55  42 
0  32  52.  43 

4-  479 
4.  508 
4-  537 
4-  563 
4-  587 

0  44  22. 16 
0  41  22. 19 
0  38  21.08 
°35  18.90 
0  32  15.72 

4.485 
4.5M 
4  542 
4.  568 
4.  592 

0  43  46. 26 
0  40  46. 06 
0  37  44-  73 
0  34  42. 34 
03138.97 

4.491 
4.520 
4-  547 
4  573 
4.596 

5720 
5760 
5800 
5840 
5880 

0  31   2. 18 
027  57.71 
0  24  52. 41 
0  21  46. 35 
0  18  39-  59 

4.  601 
4-  623 
4643 
4. 661 , 

4.  677 

0  30  25.  36 
0  27  20.  7 1 
0  24  15.  26 

O  21    9.  05 
O  18    2.  l6 

4-  605 
4-  627 
4.  646 
4.  665 
4.  680 

0  29  48.  50 
0  26  43.  69 
0  23  38. 07 
0  20  31.  72 
0  17  24.71 

4. 610 
4-  631 
4-  650 
4.668 
4.  683 

0  29  11. 61 
0  26  6.  62 
0  23  0.  86 

0  19  54-  37 
0  16  47.  24 

4.614 
4.635 
4.  654 
4.671 
4.686 

0  28  34. 68 
0  25  29.  53 
0  22  23.  62 
0  19  16.  99 
0  16  9.  74 

4.619 

4. 639 
4.658 

4.674 
4.689 

5920 
5960 
6000 
6040 
6080 

0  15  32.  22 
0  12  24.  29 
0  9  15.  89 
0  6  7. 09 
+0  257.96 

4.  692 

4-  705 
47i6 
4.725 
4-  732 

O  14  54-  67 
O  1 1  46.  65 

0  8  38. 16 
0  5  29. 29 
-f  0  2  20. 10 

4-  695 
4-  707 
4.718 
4.  726 
4-734 

0  14  17.  11 
0  1 1  8. 99 
0  8  0. 42 
0  451.48 
+0  1  42.  23 

4. 697 
4. 709 
4.  720 
4.  728 
4. 735 

0  13  39-  52 
0  10  31.  31 
0  7  22.  65 
0  4  13.65 
+0  1  4.36 

4.700 
4.712 
4-  721 
4.  729 
4-  736 

013  1.92 
0*  9  53. 61 
0  644.88 
0  3  35.81 
-j-o  0  26. 47 

4.702 
4.714 
4-723 
4.731 
4. 737 

6120 
6160 
6200 
6240 
6280 

— 0  0  11.  42 
0  3  :o.  99 
0  6  30.  66 

0  9  40.35 
0  12  50.  01 

4.  738 
4-  741 
4-  743 
4-  743 
4-  741 

— 0  0  49.  32 
0  358.91 
0  7  8.59 
0  10  18.  29 
01327. 93 

4.  738 
4-  742 
4-  743 
4-  742 
4.  740 

—0  1  27.  23 
0  436.85 

0  7  46.53 
0  10  56.  23 
0  14  5.  84 

4-  739 
4.742 
4-  743 
4-  742 
4. 739 

—0  2  5.  14 
0  5  14.  78 
0  8  24. 48 
0  1 1  34. 16 
0  14  43.  74 

4.  740 
4. 742 
4. 743 
4.742 
4.  738 

— 0  243.06 
0  5  52.  72 
0  9  2. 42 
0  12  12.08 
0  15  21. 64 

4.741 
4-743 
4-743 
4-741 
4  737 

6320 
6360 
6400 
6440 

OI5  59-  54 
019  8.87 
0  22  17.  92 
— 0  25  26.  61 

4-  736 
4-  731 
4- 723 
—4.713 

0  1637.42 
0  19  46.  70 
0  22  55.69 
— 0  26  4. 30 

4.  735 
4.729 
4.721 
4'  711 

0  17  15.30 
0  20  24.  52 
0  23  33.  44 
— 0  26  41.  97 

4-  734 
4.728 
4.719 
—4.  708 

0  17  53. 16 
021  2.34 
0  24  11. 18 
—0  27  19. 63 

4-  733 
4. 726 

4.717 
—4.706 

0  18  31.02 
r  0  21  40. 13 

0  24  48. 90 
—0  27  57. 26 

4. 732 
4-724 
4.715 
—4.  703 

The  Argument  of  this  table  is  the  Fundamental  Argument. 
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SATURN. 

Principal  Term  of  the  Latitude. 
Table  LXX— Continued. 


*83 


Arg. 

d. 
0 

Daily 
Motion. 

d. 
8 

Daily 
Motion. 

d. 
16 

Daily 
Motion. 

d. 
24 

Daily 
Motion. 

d. 

32 

Daily 
Motion. 

d. 

0   /  // 

// 

0    /  // 

// 

0   /  // 

// 

0    /  // 

ff 

0    /  // 

// 

6480 
6520 
6560 
6600 
6640 

-028  34. 87 
0  31  42.62 

0  34  49-  77 
0  37  56.  24 
0  41   1.  96 

-4.  701 
4.  687 
4.  671 
4-  653 
4.633 

—0  29  12. 46 
0  32  20.  10 
0  35*27.  12 
0  38  33-  45 
041  39.01 

-4.  698 
4.  684 
4.668 
4-  650 
4.629 

—0  29  50. 03 

0  32  57.  55 
036  4.44 
0  39  10. 63 
0  42  16. 02 

—4.  695 
4.681 
4.  664 
4. 646 1 
4.625 

—0  30  27. 58 
0  33  34. 98 
036  41-74 
0  39  47-  77 
0  42  53.00 

-4.  693 
4.678 
4.  661 
4.641 
4. 620 

—031  5" 
034  12.  39 
0  37  19.00 
0  40  24.  88 
0  43  29.  94 

—4.690 
4. 674 
4.657 
4. 637 
4.  616 

6680 
6720 
6760 
6800 
6840 

044  6.85 
0  47  10.  81 
050  13.  77 

0  53  15. 65 
0  56  16.  35 

4.  612 

4.587 
4.  561 

4.533 
4-  503 

0  44  43,  72 
0  47  47. 48 
0  50  50. 24 
05351-88 
0  56  52. 35 

4.  607 
4-  582 
4.  556 
4.527 
4-497 

0  45  20. 55 
0  48  24. 12 
0  51  26.  66 
0  54  28. 07 
.  05728.29 

4.  602 
4-577 
4-  55o 
4.521 
4.490 

0  45  57-  34 
049  0.71 
052  3- °3 
o  55  4-2i 
058  4.18 

4. 597 
4-  572 
4-  544 
4.515 
4483 

0  46  34.  10 
049  37-26 
0  52  39-  36 
0  55  40.  31 
0  58  40. 02 

4.592 
4-  567 
4-  539 
4-  509 
4-  477 

6880 
6920 
6960 
7000 
7040 

059  15.80 
1  213.92 
1  5  10.61 
1   8  5.79 
1  10  59. 37 

4-  47o 
4.436 
4-  399 
4-  360 
4.319 

0  59  51.54 

1  249.37 

1    1  5  45-77 
.    1   8  40.  64 

i    1  "  33  89 

4-  463 
4. 429 

4-  39' 
4-  352 
4-311 

1   0  27.  21 

1   3  24.77 
1  620.87 
1   9  1542 
1  12  8.34 

4. 457 
4. 421 

4. 384 
4.344 
4-  302 

1   1   2. 84 
1  4  0. 1 1 
1  655.90 
1  950.14 
1  12  42.  72 

4-  45o 
4.414 
4-  376 
4.  336 
4.  294 

1  138.41 
1  4  35-39 
1  730.88 
1  10  24.  79 
1  13  17.03 

4-  443 
4.407 
4.  368 
4.328 
4.  285 

7080 
7120 
7160 
7200 
7240 

1  13  51.  27 
1  16  41.40 
1  19  29. 68 
1  22  16. 00 
1  25  0.  29 

4-  276 
4-  231 
4. 183 
4.133 
4.081 

1  1425.44 
1  17  15.  21 

1    1  20  3.  10 
'    1  22  49. 03 
1    i  25  32.  88 

4.  267 
4.  221 

4-  173 
4- 123 
4.071 

1  14  59-  54 
1  1748.94 
1  20  36. 44 
1  23  21.97 
x  26  5. 42 

4.258 
4.  212 
4. 164 

4-  "3 
4.060 

1  15  33-  57 
1  18  22. 60 
121  9.71 
1  23  54. 83 
1  26  37.  85 

4. 249 
4.  202 

4-  154 
4.  102 

4.049 

1  16  7.52 
1  18  56. 18 
1  21  42. 90 
1  24  27.  60 
1  27  10.  20 

4.240 
4.  193 
4.144 
4-  092 
4-  038 

7280 
7320 
7360 
7400 
7440 

1  27  42. 46 
1  30  22.  41 
1  33  0. 06 

I  38  S.TO 

4. 027 

3. 97i 
3.912 

3-  851 
37» 

,    1  28  14. 63 
t    1  30  54- 13 
,    i  33  3i-3« 
1  36  6.  08 

«  33*34 

4. 016 

3-  959 
3.900 

3-  839 
3-775 

i  28  46. 71 
1  31  25.  76 
1  34  2.46 
13636.731 
*  39  *.49 

4-  005 
3.948 
3. 888 
3.  fa* 

3.  762 

1  29  18.  70 
1  31  57. 29 
13413.51 
137  7  29 

1  39  38.  53 

3-994 
3-9i6| 
3876 
3.813 
3-  749 

1  29  30.6* 
1  32  28. 72 

1  35  4. 47 
1  37  37-  74 
1  40  8. 46 

3.^82 

3-  924 
3863 
3-  801 
3-  736 

748o 
7520 
7560 
7600 
7640 

I  40  38. 30 
143  5.83 

1  45  30. 62 
1  47  52. 56 
1  50  11.56 

3. 722 
3-  655 
3.  585 
3-  512 
3-  438 

1  41  8.02 

1  43  35- 01 
1  45  59.  24 
1  48  20.  60 
1  50  39. 00 

3. 709 
3-  641 
3-570 
3-  498 
3-  423 

1  41  37.  64 
1  44  4. 08 
1  46  27.  74 
1  48  48.  52 
151  6.32 

3.696 
3-  627 
3-  556 
3.483 
3.407 

142  7.15 
1  44  33. 04 
1  46  56.  13 
1  49  16.  32 
1  5i  33- 52 

3682 
3.613 
3.  542 
3.468 
3-  392 

1  42  36. 54 

145  1.89 
1  47  24. 40 
1  49  44. 00 
152  0.59 

3.  668 
3-  599 
3- 527 
3-453 
3-376 

7680 
7720 
7760 
7800 
7840 

1  52  27. 54 
1  54  40. 40 
1  56  50. 05 

1  58  56. 41 

2  059.38 

3.36i 
3. 282 
3.  200 
3-  "7 
3-031 

1  52  54.  36 
1  55  6. 59 
1  57  15-59 

1  59  21.  28 

2  1  23. 56 

3-  345 
3266 

3.184 
3.  100 

3.014 

1  53  21.06 
1  55  32. 65 
1  57  40. 99 

1  59  46. 01 

2  147.59 

3-  33o 
3.250 
3- 167 
3-083 
2. 996 

1  53  47-  63 
1  55  58.58 

1  58  6.  26 
2.  0  10. 61 

2  2  11.49 

3-3M 
3-234 
3.I51 
3.  066 
2.  979 

1  54  14.08 
1  56  24. 38 

1  5831.40 

2  035.06 
2  235.25 

3.298 
3217 
3.134 
3.048 
2.  961 

7880 
7920 
7960 
8000 
8040 

2  2  58.  87 
2  4  54.  80 
2  647.08 
2  835.62 
2  10  20.  33 

2.944 

2. 853 
2.  761 
2. 666 
2.  569 

2  3  22.  35 
2  5  17.55 
2  7  9.09 
2  856.87 
2  10  40.  80 

2.926 

2.  835 
2.  742 
2.647 
2.  550 

2  3  45.68 
2  5  40. 16 

2  7  30-95 
2  9  17. 96 
2  11   1. 12 

2. 908 
2.816 

2.  723 
2. 628 

2.  530 

2  4  8.87 
2  6  2.61 
2  7  52.  66 
2  9  38. 91 
2  11  21.  28 

2.889 
2.  798 
2.704 
2.  608 
2.  510 

2  431.91 
2  6  24.  92 
2  8  14.  21 

2  9  59-69 
2  11  41. 28 

2.  871 

2.  779 
2.  685 
2.  589 
2. 490 

8080 
8120 
8160 
8200 
8240 

2  12   1. 12 

2I3  37-9" 
2  15  10. 62 
2  16  39. 17 
2  18  3.46 

2.470 
2.  369 
2.  266 
2.  161 
2.053 

2  12  20. 80 
2  13  56.  78 
2  15  28. 67 
2  16  56.  37 
2  18  19.80 

2.450 
2.  349 
2.  245 
2.  140 
2. 032 

2  12  40.  32 
2  14  15.49 
2  15  46.  54 
2  17  13- 40 
2  18  35.  97 

2. 430 
2.328 
2.  224 
2. 118 
2. 010 

2  12  59.68 

2  14  34-  04 
2  16  4.  25 
2  17  30.  26 
2  18  51.96 

2. 410 
2.308 
2.  203 
2.097 
1.988 

2  13  18.  88 
2  1452.41 
2  16  21.  79 

2  1746.95 
2  19  7.  78 

2.  390 
2. 287 
2. 182 
2. 075 
1.  966 

8280 
8320 
8360 
8400 
8440 

2  19  23. 42 
2  20  38.  98 
2  21  50. 04 
2  22  56.  53 
2  23  58.  39 

1.944 

1833 
1.  720 
1.  605 
1.488 

2  19  38.  89 
2  20  53.  55 
2  22  3. 70 
2  23  9.  28 
2  24  10.  20 

1.  922 
1. 811 
1.697 
1.582 
1.464 

2  19  54. 18 
221  7.94 
2  22  17.  19 
2  23  21.  84 
2  24  21.  82 

1. 900 
1.788 
1.674 
1.558 
1. 441 

2  20  9.  29 
2  21  22. 16 
2  22  30.49 
2  23  34.  21 
2  24  33.  25 

1.878 
1.765 
1.  651 
1-535 
1. 417 

2  20  24.  22 
2  21  36. 19 
2  22  43. 60 
2  23  46. 40 
2  24  44. 49 

1.855 
1-743 
1.628 

1.511 
1-393 

8480 
8520 
8560 
8600 

2  24  55-  54 
2  25  47. 90 
2  26  35. 41 
—2  27  18.01 

1-369 
1.249 
1. 126 
—1.003 

2  25  6. 40 
2  25  57.  80 
2  26  44. 33 
—2  27  25. 93 

1.345 
1.  225 
1. 102 

— 0. 978 

2  25  17.06 
2  26  7.  50 
2  26  53.  04 
—2  27  33. 66 

1. 321 
1.  200 
1.077 
-o-  953 

2  25  27.  53 
2  26  17. 00 
2  27   1.  56 
— 2  27  41. 18 

1.297 
1.  176 

1.053 
— 0.  928 

2  25  37.  82 
2  26  26.  30 
2  27  9.  89 
—2  27  48.  50 

1-273 
1. 151 
1.028 
— 0. 902 

The  Argument  of  this  table  is  the  Fundamental  Argument. 
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TABLES  OF 

Principal  Term  of  the  Latitude. 
Table  LXX— Continued. 


Arg. 

d. 
0 

Daily  j 
Motion.  1 

1 

d. 
8 

Daily  | 
Motion. 

d. 
16 

Daily 
Motion. 

d. 
24 

Daily  1 
Motion. 

d. 
32 

Daily  | 
Motion. 

1  d. 

0    /  // 

I 

// 

Of// 

// 

0    /  // 

1 

//  | 

0    /  // 

i 

// 

0   /  // 

//  | 

,  8640 
8680 

I  «720 

8760 
8800 

—2  27  55. 62 
2  28  28.  18 
2  28  55.  65 
2  29  17.94 
2  29  35.  03 

-0.  877  1 
0.  751 
0.  622 
0.  492 
0.  361 

—2  28    2.  54 
2  28  34.  09 
2  29    O.  52 
2  29  21.  78 
2  29  37.  82 

— 0.  852 1 
0.  725 
0.596 
0. 466 
0. 335 

—2  28  9.  25 
2  28  39.  78 
2  29  5. 19 
2  29  25. 41 
2  29  40.  39 

— 0.  827 
0.  699  1 
0.570 
0.  440 
0.  309 

—2  28  15.  76 
2  28  45.  28 
2  29  9.  65 
2  29  28.  82 
2  29  42.  75 

—0.801  , 
0.  674 

o.544. 
0.414 
0.  282 

—2  28  22.08 
2  28  50.  56 
2  29  13.90 
2  29  32. 03 
2  29  44.91 

-0.776 
0.648 
0.518 

0.388 
0.  256 

•  8840 
8880 

1  8920 
8960 

9000 

2  29  46.  85 
2  29  53.  35 
2  29  54.  50 
2  29  50.  26 
2  29  40.  57 

0. 229 ! 
— 0. 096 
+ 0. 039 
0. 1741 
03111 

2  29  48.  57 

2  29  54.  Ol 
2  29  54.  09 
2  29  48.  76 
2  29  37.  98 

0.  202 
— 0. 0691 
-j-  0. 066  j 
0.  201 1 
0.  338 

2  29  50. 09 
2  29  54. 46 
2  29  53.  45 
2  29  47.04 
229  35.17 

0.  176 

—0.  042  | 
f  0.093 
0. 228 ' 
o.365| 

22951.39 
2  29  54.  69 
2  29  52.  60 
2  29  45.  IO 
2  29  32.  14 

0.  149 
— 0.  015 
-fo.  120 
0.  256 
0. 392 

2  29  52. 48 
2  29  54.  70 
22951.54 
2  29  42. 95 
2  29  28.  89 

— 0. 123 
4-0.012 
0.147 
0.  283 
0. 420 

9040 

9080 
9120 
9160 
9200 

2  29  25.  42 
229  4.77 
2  28  38.  60 
228  6.87 
2  27  29.  58 

0. 447 1 
0.586 
0.724 
0. 863 
1. 002 

2  29  21.73 
2  28  59.  98 
2  28  32.  70 

2  27  59.  86 

2  27  21.  46 

0. 475 

0.6131 
0.  751 1 
0.  891  j 
1.030! 

2  29  17.83 
2  28  54.  96 
2  28  26.  57 
2  27  52.  62 
2  27  13. 11 

0.  503  1 
0.  641 ' 

o.779| 
0.918 
1.058 

2  29  13.  70 

2  28  49-  73 

2  28  20.  23 
2  27  45.  17 
2  27  4.54 

0530 
0.  668 
0.  807 
0.  946 
1.086 

229  9.34 
2  28  44.  27 
2  28  13.  66 
2  27  37.  49 
2  26  55.  74 

0.558 
0.  696" 
0.835 

0.  974 

1.  114 

9240 

j  9280 

1  9320 
9360 
9400 

2  26  46.  72 
2  25  58.  27 
2  25  4.  22 
2  24  4.  5« 
2  22  59.  35 

1. 142 
1. 281 
1. 421 
1. 561 
1. 701 

2  26  37.  47 

2  25  47.  OO 
2  24  52.  74 
2  23  5I.98 
2  22  45.  64 

1. 170 
1.309 
1.449 
1.589 
1.729! 

2  26  28. 01 
2  25  37.32 
2  2441.03 
2  23  39. 16 
2  22  31.  70 

1.  198 
«•  337 
1-477 
1.  617 

1-757 

2  26  l8.  32 
2  25  26.  51 
2  24  29.  1 1 
2  23  26.  12 
2  22  17.  54 

1.  226 

1365 
1.505 
1.645 
1.784. 

2  26  8.  40 
22515.48 
2  24  16.  96 
2  23  12.85 
2  22  3.  15 

1-253 
1-393 
1-533 
1673 
1. 812 

,  9440 

1  9480 

.  9520 
!  9560 

9600 

2  21  48.55 
2  20  32. 17 
2  19  10.  26 
2  17  42.  82 
216  9.  90 

1. 840 
1.979 
2. 117 
2. 255 

2. 392 

2  21  33.72 
2  20  l6.  23 
2  l8  53.  21 

2  1 7  24.  68 
2  1 5  50.  66 

1.868 
2. 007 

2.  145 , 
2.  282 
2.419 

2  21  18.  66 
2  20  0.  07 
2  1835.  94 
2  17  6.31 
2  15  31.  20 

1.896 
2.034 
2. 172 
2.310 
2. 446 

2  21  3.39 
2  19  43.  69 
2  18  18.46 
2  16  47.  72 
2  15  II.  52 

1923 
2. 062 
2.  200 
2. 337 
2. 474 

2  20  47.  89 
2  19  27. 08 
2  18  0.  75 
2  16  28. 92 
2  14  51.62 

1-951 
2. 090 
2. 227 

2.  365 
2.  501 

9640 

9680 
9720 
9760 

'  9800 

2  14  31-51 
2  12  47.  71 
2  10  58.  54 
2  9  4.04 
2   7  4. 27 

2.528 
2. 663 
2.797 
2.929 
3.060 

2  I4  II.  l8 

2  I  2  26.  30 
2  IO  36.  06 

2  8  40.  50 
2  6  39.  69 

2-555 
2.689 
2.  823 

2. 955 
3. 086 

2  13  50.64 
2  12  4.  68 
2  10  13.  37 
2  8  16.  76 
2  6  14.  90 

2.  582 
2.716 
2.850 
2. 982 

3-  "2 

2  13  29. 88 

2  1 1  42.  85 
2    9  50.47 

2  7  52.  80 
2  5  49-91 

2. 609 

2.  743 
2. 876 
3.008 
3- 138 

213  8.  90 
2  1 1  20.  80 
2  927.36 
2  7  28.  64 
2  5  24. 70 

2. 636 
2.770 
2.903 
3- 034 
3. 164 

1  9840 

9880 
1  9920 

1  9960 
1 IOOOO 

2  4  59-3° 
2  2  49.  18 
2  034.00 
1  58  13.82 
«  55  4«.  73 

3.189 
3317 
3.443 
3. 566 
3.689 

2    4  33.68 
2    2  22.  55 

2  0  6. 36 
1  57  45-  19 
«  55  19- 13 

3- 215 
3-  342 
3.468 

3-591 
3713 

2  4  7.86 
2  1  55-  7i 
1  59  38-  52 
1  57  16.  37 
1  54  49-  34 

3.241. 

3-  367  i 

3. 493 
3- 615 
3-736 

2  341.84 
2   1  28.  68 
1  59  10.  48 
1  56  47-  35 
«  54  19-  35 

3.  266 
3-  393 
3.517 
3.640 
3.  760 

2  3  15.61 
2  1  1.44 
1  58  42.  25 
1  56  18. 14 
I  53  49-  '8 

3-  291 
3- 418 
3-  542 
3.664 

3-  784 

10040 
1 10080 

I IOI20 
| IOI60 
| I0200 

1  53  18.82 
1  5044.  17 
1  48  4.  89 
1  45  21.08 
1  42  32. 84 

3. 808 
3. 925 
4. 039 
4. 152 
4. 261 

1 52  48. 27 

1  50  12.  68 
1  47  32. 49 
1  44  47.78 
1  41  58.  67 

3.  831 

3-  948 
4.062 

4-  174 

4.  282 

1  52  1753 
1  49  41.01 
1  46  59.  91 
1  44  14.  30 
1  4i  24.  33 

3-855 

3-  97i 
4.  085 

4-  1961 
4-  304 

1  51  46. 60 

1  49  9-  15 
1  46  27.  14 
1  43  40.  65 
I  40  49.  81 

3-  878 
3-  994 
4. 107 
4.217 
4.  325 

I  51  15.48 
I  48  37.11 
I  45  54.  20 
1  43  6.  83 
1  40  15.  13 

3.  902 
4.017 
4. 130 

4.  239 
4.346 

| IO24O 
1 I0280 
1 IO32O 
IO360 
IO4OO 

1  39  40.  28 
1  36  43-  53 
1  33  42.  70 
»  30  37-93 
1  27  29.  33 

4. 367 
4. 470 
4.571 

4.  668 
4.762 

1  39  5.  26 
1  36  7.69 
1  33  6.  06 
1  30  0.  51 
1  26  51.  16 

4.  388 
4.491 
4-  59i 
4-  687 
4-  781 

1  38  30. 07 
,    1  35  3'- 68 
1  32  29.  26 
1  29  22.  94 
l    1  26  12.85 

4-  409 
4.511 
4.  610 
4.  706 
4-  799 

1  37  54-  72 
1  34  55.52 
1  31  5230 
1  28  45.  22 
1  25  34-  39 

4-  430 
4-  53i 
4. 630 

4- 725 
4.817 

1  37  19.  21 
1  34  19.  19 
1  31  15.19 
1  28  7.  35 
1  24  55.79 

4.450 
4.551 
4.649 
4-  744 
4.  835 

IO44O 
IO480 
10520 
IO560 
IOOOO 

1  24  17.04 
1  21  1.  21 
1  17  41.97 
1  14  19.  48 
1  10  53.  87 

4-  852 

4-  940 

5-  023 , 
5-  103  ! 
5.178 

1  23  38.  16 
1  20  21.  63 

1  17   1.  73 
1  13  38.  60 
1  10  12.  39 

4.870     1  22  59.  13 
4.957     1  19  41.  91 
5.0391    1  16  21.36 
5.118  11257.60 
5.193     1  9  30-79 

4.  888 

4-  973 
5.055 

5-  «33 
5.208 

1  22  19.  96 
119  2.  07 
1  1 5  40.  86 
1  12  16.  47 
1   8  49.  08 

4.905 

4.  990 
5.071 
5-  148 

5.  222 

1  21  40.  66 
1  18  22.  09 
1  15  0.  23 

1  "  35- 23 
1   8  7.25 

4.  923 
5.006 
5.087 
5163 

5.  236 

I064O 
I0680 
IO72O 
IO760 

1   7  25.  30 

»  3  53-  94 
1  0  19.  93 

— 0  56  43-  44 

5.250 
5-318 
5- 383 
+5.442 

1  643.25 
1   3  11.  35 
0  59  36. 83 
-0  55  59-  86 

5.264 
5  331 1 
5-395 
4-5-  454 

1   6  1.08 
1   2  28.  65 
0  58  53.  62 
-0  55  16.  19 

5.2781 
5-344 
5.407 
+  5.465 

1  518.81 
1    1  45.  84 
0  58  10.  32 
—0  54  32. 42 

5.  292 
5-357 
5- 419 
+5-477 

1  4  36.43 
1   1  2.94 
0  57  26. 93 
-0  53  48.  57 

5  305 
5.37o 
5-431 
+5.488 

The  Argument  of  this  table  is  the  Fundamental  Argument. 
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Year. 


1600 
1620 
1640 
1660 
1680 

1700 
1720 
1740 
1760 
1780 

1800 
1820 
1840 
1 860 
1880 

1900 
1920 
1940 
i960 
1980 
2000 


Long,  of  the  As- 
cending Node. 


o  9. 
o  19. 
o  30. 
o  40. 

0  51. 

1  2. 
I  12. 

23- 

33- 

44. 


54. 
5. 

15- 

26. 

36. 

2  47. 

2  57- 

3  8- 
3  18. 
3  29. 
3  39- 


9+. 
4 
9 
4 

o 

5 
o 

5 
1 

6 
1 

6 
2 
7 
2 
8 

3 
8 

5+ 


0.5 
0.5 
0.5 

0.5 
0.6 

o-5 
0.5 
0.5 
0.6 
0.5 

o.5 
0.5 
0.6 
0.5 
0.5 

0.6 
0.5 

0.5 
;o.6 
0.5 
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Arg. 

Correction  to  be  added  to  the 
Elliptic  Longitude. 

Arg. 

Arg. 

Correction  to  be  added  to  the 
Elliptic  Longitude. 

Arg. 

Value  for  1850. 

Secular 
Variation. 

Value  for  1850. 

Secular 
Variation. 

O 

0 

.  / 

// 

/. 

0 

0 

0 

0 

// 

// 

// 

O 

0 

180 

0. 00— 

J'  *M 

—0. 00-f- 

180 

360 

4C 

22C 
D 

1  * 

37. 75—0.06 

—0.  29+ 

I  7C 

7IC 
0lD 

I 

181 

0 

7  41 

7  4.1 

0.  01 

I7Q 

7C.O 

46 

226 

37.69 

0. 18 

I  74. 
1  0<* 

714 

2 

182 

0 

6.  82 

3.40 

0. 02 

178 

358 

47 

227 

! 

37- 5 1 

0.  30 

0.  29 

«33 

313 

3 

183 

0 

10.  22 

3-  39 

0.03 

177 

357 

48 

228 

I 

37-21 

0.41 

0.  29 

132 

312 

4 

184 

0 

13.61 

3-37 

0.  04 

176 

356 

49 

229 

I 

36.80 

o.54 

0.  29 

131 

3" 

e 

D 

10  d 

0 

16. 98 

7  7C 

0. 05 

17d 

7CC 
ODD 

CO 

2  70 

36. 26 

0.65 

0.  28 

1 7n 

1  in 

§ 

186 

0 

7  77 

0. 06 

7C4. 

CI 

D 

271 

35-61 

0.77 

0.  28 

7nn 

7 

187 

0 

23.  66 

3-  3° 

0. 07 

*73 

353 

52 

232 

1 

34- 84 

0.  88 

0.  28 

128 

308 

8 

188 

0 

26.  96 

3.  26 

0.08 

172 

352 

53 

233 

I 

33-  96 

1. 00 

0.  28 

127 

307 

9 

189 

0 

30.  22 

3-  23 

0. 09 

171 

351 

54 

234 

I 

32.  96 

1. 12 

0.  27 

126 

306 

10 

100 

0 

77  4C 
DO'  4j 

7  10 

0.  10 

1*70 

710 

re 

DD 

271 
*DD 

31.84 

1.  22 

0.  27 

I2C 
1  *D 

70  c 

1 1 

mi 

0 

■jfi  f\A 

ju.  04 

5'  *4 

0. 1 1 

l6o 

349 

c6 

276 

30. 62 

!•  33 

0.  27 

\1A 

1Z4 

1CSA 

12 

192 

0 

39-  78 

3-  09 

0. 12 

168 

348 

57 

237 

29.  29 

i-45 

0.  26 

I23 

303 

13 

193 

0 

42.  87 

3-°4 

0. 13 

167 

347 

58 

238 

I 

27.84 

1. 55 

0.  26 

122 

302 

14 

194 

0 

45- 9i 

2.  99 

0. 14 

166 

346 

59 

239 

I 

26. 29 

1.65 

0.  25 

121 

301 

lD 

iac. 

0 

48  00 

2.  Q2 

0. 14 

161; 

74* 
O^D 

60 

2dO 

24.  64 

1. 76 

0.  25 

I20 

700 

l6 

6 

0 

51.  82 

2.  86 

164 

■J  A  A 

D*¥r 

61 

24.1 

22.  88 

1.86 

0.  24 

1  in 

?nn 

!7 

197 

0 

54-68 

2.80 

0. 16 

163 

343 

•62 

242 

! 

21. 02 

1.96 

0.  24 

Il8 

298 

18 

198 

0 

57  48 

2.  73 

0. 17 

l62 

342 

63 

243 

I 

19.06 

2. 05 

0.  23 

"7 

297 

19 

199 

1 

O.  21 

2.  65 

0. 18 

l6l 

341 

64 

244 

I 

17. 01 

2. 15 

0.  23 

Il6 

296 

20 

200 

2.  86 

2.  S.7 
d  1 

0. 19 

l6o 

74.0 

65 

241 

14.  86 

2. 24 

0.  22 

III 

2QC 

21 

201 

C  47 
Dm  *tD 

2.  CO 

0.  19 

ICQ 

770 

66 

246 

12. 62 

2.  72 
*•  O" 

0.  21 

1 14 

204 

22 

202 

7-93 

2.41 

0.  20 

ic8 

318 

67 

247 

10.  30 

2.  42 

0.  21 

I  T  ~ 

*  *o 

2Q7 

23 

203 

10.  34 

2. 33 

O.  21 

157 

337 

68 

248 

1 

7.88 

2. 49 

0.  20 

112 

292 

24 

204 

12.  67 

2.  24 

O.  21 

156 

336 

69 

249 

539 

2.58 

0.  19 

III 

29I 

25 

205 

14.91 

2.14 

O.  22 

155 

335 

70 

250 

2.  81 

2.  65 

0.  19 

IIO 

29O 

26 

206 

17.05 

2.  06 

O.  23 

«54 

334 

71 

251 

0. 16 

2.  72 

O.  Io 

IO9 

289 

27 

207 

19.  11 

i-95 

O.  23 

153 

333 

72 

252 

O 

57-44 

2.80 

I08 

288 

28 

208 

21.06 

1.86 

152 

332 

73 

253 

O 

54.  64 

2.  86 

O  16 

107 

287 

29 

209 

22.  92 

1.  76 

O.  24 

151 

33i 

74 

254 

O 

51.78 

2.  92 

O.  15 

I06 

286 

30 

210 

24.68 

1.65 

O.  25 

150 

33o 

75 

255 

O 

48.  86 

2.  99 

O.  14 

I05 

285 

3i 

211 

26.  33 

1-55 

O.  25 

149 

329 

76 

256 

O 

45.87 

3- 04 

O.  14 

IO4 

284 

32 

212 

27.  88 

1.44 

O.  20 

148 

328 

77 

257 

O 

42.  83 

3- 09 

O.I3 

I03 

283 

33 

213 

29.  32 

1-33 

O.  26 

147 

327 

78 

258 

O 

39-  74 

3. 14 

O.  12 

I02 

282 

34 

214 

30.65 

1.  22 

O.  27 

146 

326 

79 

259 

O 

36.60 

3-i8 

O.  II 

IOI 

28l 

35 

215 

31.87 

1. 11 

O.  27 

145 

325 

80 

260 

O 

33-42 

3- 23 

O.  IO 

IOO 

280 

36 

216 

32. 98 

1. 00 

O.  27 

144 

324 

81 

26l 

O 

30.  19 

3.  26 

O.O9 

99 

279 

37 

217 

33  98 

0. 88 

0.28 

H3 

323 

82 

262 

O 

26.  93 

3-  29 

O.08 

98 

278 

38 

218 

34.86 

0.  77 

O.  28 

142 

322 

83 

263 

O 

23.64 

3-33 

O.  07 

97 

277 

39 

219 

35.63 

0.  65 

O.  28 

141 

321 

84 

264 

O 

20.31 

3-  34 

O.06 

96 

276 

40 

220 

36.  28 

0.  53 

0.28 

140 

320 

85 

265 

O 

16. 97 

3-  37 

O.  05 

95 

275 

4i 

221 

36.81 

0.41 

O.  29 

139- 

319 

86 

266 

O 

13.60 

3.  39 

O.  04 

94 

274 

42 

222 

37.  22 

0.  30 

O.  29 

138 

3i8 

87 

267 

O 

10.  21 

3-  39 

O.  03 

93 

273 

43 

223 

37.52 

0. 18 

O.  29 

137 

317 

88 

268 

O 

6.  82 

3- 4i 

O.  02 

92 

272 

44 

224 

37-  70-0. 05 

O.  29 

136 

3i6 

89 

269 

-ho 

3-41- 

-3-41 

—O.  Ol-f- 

91 

271 

45 

225 

-hi 

37-75 

—O.29+ 

135 

315 

90 

270 

0 

0. 00 

O.  OO 

90 

270 

The  argument  of  this  table  is  Elliptic  Long.  —  Long,  of  the  Ascending  Node. 
The  signs  must  be  read  on  the  same  side  as  the  Argument. 
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PREFACE. 


These  Tables  of  Uranus  are  based  on  elements  derived  from  meridian  observations 
of  the  planet  from  the  time  of  its  discovery  by  Herschel  in  1 78 1  to  the  opposition  of 
1 898.  The  outstanding  residuals  between  theory  and  observation,  left  in  the  solution 
of  the  equations,  sometimes  amount  to  one  second  of  arc.  It  is  not  possible  at  the 
present  time  to  decide  whether  these  differences  are  real,  or  whether  they  arise  from 
the  eiTors  of  the  ephemeris  of  comparison,  which,  between  1830  and  1872,  was  that 
derived  from  Bouvard's  tables.  The  observations  since  1 860  seem  to  be  represented 
with  great  exactness. 

It  is  both  a  pleasure  and  an  act  of  justice  to  acknowledge  the  important  part 
taken  by  assistants  in  the  Nautical  Almanac  Office  in  the  computation  of  the  pertur- 
bations and  the  construction  of  the  tables.  As  a  general  rule  the  part  taken  by  the 
writer  was  confined  to  deriving  the  formulae  and  methods  of  computation,  executing 
in  a  tentative  way  such  portions  of  the  numerical  work  as  would  enable  him  to  design 
the  best  forms  and  methods  of  doing  it,  devising  the  controls  on  its  accuracy,  and 
exercising  a  supervision  over  all  its  details.  The  definitive  execution  of  the  more 
difficult  parts  of  the  work  was  intrusted  to  his  former  students  and  more  recent  assist- 
ants, Dr.  Walter  S.  Harshman  and  Dr.  W.  S.  Eichelberger,  whose  mastery  of  the 
theory  fully  qualified  them  for  the  work.  The  periodic  perturbations  were  mostly 
computed  by  Dr.  Eichelberger;  the  secular  terms,  the  developments  in  powers  of  the 
time,  and  the  preliminary  work  on  the  tables  by  Dr.  Harshman. 

In  the  duplicate  computations,  especially  those  of  the  second  order,  and  in  the 
final  preparation  of  the  tables,  the  services  of  Mrs.  Elizabeth  Brown  Davis  are 
especially  worthy  of  honorable  mention;  and  the  writer  recalls  also  the  skillful  work 
of  Mr.  F.  F.  Reisner  and  Miss  Janet  Mc William  both  on  the  theory  and  the  tables. 

Washington,  December  /,  1898. 
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INTRODUCTION. 

I. — BASIS  OF  THE  TABLES. 

§  i .  Elements  of  Uranus. 

These  tables  are  based  on  an  investigation  which  is,  as  yet,  unpublished.  The 
perturbations  have,  for  the  most  part,  been  recomputed,  and  the  elements  have  been 
determined  from  the  best  available  observations  up  to  and  including  the  opposition  of 
1897-98.    These  elements  have  been  reduced  to  the  epoch — 

1900,  January  o,  Greenwich  Mean  Noon, 

as  the  fundamental  epoch  of  the  tables. 

In  the  construction  of  the  tables  the  elements  have  been  used  as  affected  not  only 
by  their  secular  variations,  but  by  the  inequalities  of  long  period — about  4  2  20  years — 
arising  from  the  fact  that  the  mean  motion  of  Uranus  is  nearly  twice  that  of  Neptune. 

The  adopted  precession  is,  for  the  sake  of  uniformity,  that  of  the  other  planetary 
tables,  which  I  have  called  N0,  and  is  less  by  o".82  per  century  than  the  precession  Ni 
derived  in  Volume  VIII,  Part  I  of  the  Astronomical  Papers.  As  a  change  in  this 
quantity  only  alters  the  reduction  of  the  motion  to  the  celestial  sphere,  its  effect  upon 
the  computed  coordinates  of  the  planet  is  inappreciable  in  the  course  of  any  one  cen- 
tury. The  only  way  in  which  the  theoretical  coordinates  are  altered  is  through  the 
circumstance  that  the  theoretical  motions  of  the  node  and  perihelion  are  referred  to 
the  celestial  sphere,  so  that,  by  the  change  in  question,  these  motions  referred  to  the 
equinox  are  altered  by  the  amount  o".82  per  century.  The  maximum  effect  of  this 
alteration  upon  the  coordinates  of  the  planet  is,  in  the  case  of  the  longitude,  multiplied 
by  twice  the  eccentricity,  and,  in  the  case  of  the  latitude,  by  the  inclination. 

The  elements  of  Uranus,  affected  by  the  inequality  of  long  period  for  the  epoch 
1900,  follow.    In  these  expressions, 

T  is  the  time  after  1900.0,  expressed  in  units  of  36  525  days. 

41,  etc.,  represent  the  inequalities  of  long  period  and  secular  terms  subse- 
quently tabulated. 

ELEMENTS  OF  URANUS. 

Mean  longitude: 

1=243°  *i'  44".66+  1  547  634"-44  T  + 
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Mean  sidereal  motion  in  a  Julian  year: 

n  =  1 5  426".c>92  8 
Longitude  of  the  perihelion: 

7T  =I69°  2'  55".6  +  J7T 

Mean  anomaly,  counted  from  the  fixed  perihelion  of  1900: 
g=74°  i8/.8i7  7  +428°  3o'.i54  7  T  +  ^ 

Eccentricity : 

e  =  9  703/'-590  +  Je"  =  0.047  044  33  +Je 
Longitude  of  the  node: 

6  =  730  29'  24/,.9  +  1  834".8  T  +  JO 
Inclination  to  the  ecliptic : 

i  =  o°  46'  2i,/.597  +  2//.203  T  +  Ji 
The  logarithm  of  the  mean  distance,  as  computed  by  the  equation — 

a?n2  =  A*2  (1  +  m) 
where,  for  seconds  and  for  the  Julian  year — 

log  k  =  6.1 12  596  80 

is 

log  a  —  1.282  900  24 

It  has  received  the  following  corrections  in  units  of  the  eighth  place  of  decimals, 
on  account  of  the  action  of  the  several  planets: 

Action  of  Venus;  +  36 
Earth;  +  44 
Mars;  +  5 
Jupiter;  +  146  41 
Saturn;  +  51  35 
Neptune;  —     1  74 

Sum,  +19687 

Thus  we  have  in  the  tables: 

log  a  —  1.283  097  1 1 

With  the  mean  motions  for  1900  we  have  for  the  periods  of  revolution  of  the 
planet: 

Julian  years.  Days. 

^Sidereal  revolution  r-r—r— .-^--,-^-^^83.740  7 1        30  586.29 
\Tropical  revolution  ^   ^84.01350  30685.93 

But  these  periods  vary  owing  to  the  inequalities  of  long  period  in  the  mean  motion. 
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The  masses  of  the  disturbing  planets,  with  which  the  tables  are  finally  con- 
structed, are — 

Jupiter,       mzzi-7-  1047.35 
Saturn,        ^zi-f  3  501.6 
Neptune,      m  =  1  -f-  1 9  3 14 

It  should,  however,  be  remarked  that  the  perturbations  were  actually  computed 
with  the  mass  of  Neptune  as  1  H-  1 9  700,  and  that,  after  the  construction  of  provisional 
tables  based  on  this  mass,  the  inequalities  by  Neptune  were  multiplied  by  1.02  for  the 
definitive  tables. 

This  correction  of  the  mass  was  derived  from  the  measures  of  the  satellite  of 
Neptune,  and  the  comparison  of  the  provisional  tables  with  observations  from  1781  to 
1896. 

The  action  of  the  four  inner  planets  has  been  neglected,  except  in  the  constant  of 
log  r  above. 

Variations  of  the  elements. — The  preceding  values  of  the  elements  used  contain  the 
perturbations  z/Z,  etc.  These  variations  are  partly  secular  and  partly  of  long  period, 
the  latter  depending  on  the  action  of  Neptune  and  the  argument  2g"  —  g'. 

The  values  of  the  terms  of  long  period  have,  for  the  sake  of  greater  rigor,  been 
computed  by  mechanical  quadratures  and  the  results  developed  in  powers  of  the  time. 
The  results  of  this  process  are  given  subsequently. 

§  2.  Perturbations  of  Uranus. 

The  general  perturbations  of  Uranus  by  the  three  disturbing  planets — Jupiter, 
Saturn,  and  Neptune — have  been  completely  recomputed.  Those  by  Neptune  have 
been  computed  by  the  method  of  variation  of  elements,  with  certain  modifications 
made  in  order  to  afford  a  test  of  the  accuracy  of  the  results.  The  terms  of  the  pertur- 
bative  function  depending  on  the  argument  2V  —  I,  which  give  rise  to  inequalities  of 
the  elements  having  a  period  of  4  220  years,  were  included  with  the  secular  terms  and 
their  effect  computed  by  quadratures  extending  rigorously  from  1750  to  1950  and 
approximately  through  the  period  of  the  tables,  1600  to  2000.  In  the  case  of  the 
other  terms  of  the  perturbative  function  the  inequalities  were  only  extended  to  quan- 
tities of  the  first  order  as  to  the  masses. 

In  the  case  of  the  action  of  Jupiter  and  Saturn  the  developments  given  by  Hill 
in  Astronomical  Papers,  Vol.  IV,  for  the  action  of  these  planets  on  Jupiter  and  Saturn, 
were  utilized  for  computing  the  reverse  action.  As  a  guard  against  possible  typo- 
graphic errors  a  comparison  with  the  original  manuscripts  was  made  if  there  was  any 
reason  to  suspect  an  error,  and  in  the  case  of  Saturn  a  comparison  was  made  with  the 
development  of  R  in  powers  of  the  eccentricities  and  inclinations.  This  showed  an 
entire  agreement,  so  far  as  the  requirements  of  the  present  work  were  concerned. 

In  the  case  of  these  two  planets  the  integration  was  first  effected  by  Hansen's 
method,  so  as  to  obtain  the  values  of  the  Hansenian  variables,  nSz  and  v.  As  per- 
turbations of  the  longitude  in  orbit  were  preferred  for  the  purpose  of  tabulation,  these 
variables  were  transformed  into  perturbations  of  orbit  longitude  and  logarithm  of 
radius  vector. 
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It  was  essential  to  the  completeness  of  the  theory  that  terms  of  two  dimensions 
in  the  masses  of  Jupiter  and  Saturn  should  be  included.  The  computations  of 
these  terms  formed  by  far  the  most  complex  and  difficult  part  of  the  work.  In  their 
theoretical  form  the  most  simple  method  of  computing  them  is  that  which  was 
employed  in  the  tables  of  Uranus  of  1872.*  But  there  seem  to  be  practical  difficulties 
in  the  way  of  deriving  rigorous  results  by  this  method,  and  I  have  been  led  to  dis- 
trust it,  notwithstanding  its  theoretical  simplicity.  In  the  present  work  I  have  there- 
fore adopted  Hansen's  method  as  developed  and  applied  by  Hill  in  the  work  already 
quoted.  The  evil  arising  from  the  great  number  of  quantities  that  have  to  be  com- 
puted when  this  method  is  employed  seems  to  be  neutralized  by  the  elegance  of  the 
processes  and  the  certainty  of  the  results.  In  the  present  case  numerical  errors  were 
guarded  against  by  having  the  work  done  in  duplicate  by  different  computers. 

In  the  following  pages  the  adopted  elements  and  the  resulting  perturbations  of 
Uranus  are  shown  in  full,  except  the  variation  of  long  period  of  the  elements  produced 
by  Neptune  and  dependent  on  the  argument  2g" — g'.  These  variations  are  given  in 
Section  II. 

In  the  action  of  Jupiter  and  Saturn  the  Hansenian  perturbations  nSz  and  v  are 
given,  and  then  the  result  of  transforming  them  into  perturbations  of  the  orbit 
longitude  and  logarithm  of  the  radius  vector. 

Elements  of  Jupiter,  Saturn,  Uranus,  and  Neptune  used  in  computing  the  perturbations  of  Uranus. 

EPOCH,  1850.0. 


Jupiter. 

Saturn. 

Uranus. 

Neptune. 



0     /  // 

0    /  // 

0     /  // 

0     /  // 

Long,  of  perihelion, 

Tt 

11  56  9-3 

90   6  46.  2 

168  15  6.7 

43  17  30.3 

Mean  longitude, 

159  56  26.60 

14  49  34-  04 

28  25  17.05 

335    5  38.  91 

Mean  anomaly, 

V 

148   0  17.3 

284  42  47.  8 

220  ro  10.  4 

291  48  8.6 

Longitude  of  Node, 

0 

98  56  19-  8 

»        1 1 2  20  49.  0 

73  14  8.0 

130   7  3i- 8 

Inclination, 

i 

1  18  42.  10 

2  29  40.  19 

0  46  20.  54 

1  47  1.67 

Eccentricity, 

e 

0. 048  242  77 

0. 056  056  88 

0. 046  923  6 

0. 008  496  2 

Mean  motion, 

V 

109  256".  555  63 

43  996".  078  44 

15  425"  752 

7  864".  935 

Log  mean  distance, 

a 

0.7162333 

0.  979681  9 

1.  283  1044 

1.478  141  4 

Mass, 

VI 

I  -r-  I  047.  35 

1  ^3  5oi.6 

1  -r-  22  869 

1  -f-  j  9  700 

As  the  coefficients  of  the  small  perturbations  of  Uranus  by  Neptune  are  to  remain 
invariable  in  the  tables,  the  elements  for  1900.0  were  used  in  the  computation.  They 
are  as  follows: 

EPOCH,  1900.0 


Uranus. 

Neptune. 

Long,  of  perihelion,  it 
Eccentricity,  e 

0    /  // 
169  2  31.4 
0.  047  058  2 

0    /  // 
43  4o  59-  0 
0. 008  528  3 

*  Smithsonian  Contributions  to  Knowledge,  No.  262,  Vol.  XIX. 
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The  resulting  perturbations  are  exhibited  in  tabular  form  in  tables  A  to  F  following. 
The  definitions  of  the  arguments  are: 

g" ,  the  mean  anomaly  of  Neptune  reckoned  from  the  perihelion  of  1900. 
g',  the  mean  anomaly  of  Uranus. 

g,  the  mean  anomaly  of  Saturn  from  the  perihelion  of  1850. 
g0,  the  mean  anomaly  of  Jupiter  from  the  perihelion  of  1850. 
For  Uranus  the  mean  anomaly  is  reckoned  from  the  perihelion  of  1850  in  the  case 
of  Jupiter  and  Saturn,  and  from  that  of  1900  in  the  case  of  Neptune. 

Table  A. — Periodic  perturbations  of  the  longitude,  log  radius  vector,  and  latitude  of  Uranus  by 
Neptune,  omitting  terms  represented  by  variations  of  the  elements  dependent  on  the  argument 
2g"-g'. 


Longitude. 

io8  M  X  log  r. 

Latitude. 

9" 

9' 

sin 

cos 

sin 

cos 

sin 

cos 

// 

// 

// 

// 

+0 

0 

-0. 013 

I 

—  1 

—  19. 869 

-27. 871 

+  1597 

—  I 

i39 

—0.  023 

40.025 

2 

—  2 

-10.035 

+  28.  793 

—  1  840 

642 

4-0. 001 

4-o.  on 

3 

-  3 

—  14.  280 

+  4.327 

-  57i  " 

—  I 

895 

-  0.  002 

4-0. 021 

4 

~  4 

+  2.672 

+  2.063 

-  315 

-f 

403 

4-0.  on 

0. 000 

5 

-  5 

+  0.081 

-  0.845 

4  149 

14 

—0. 002 

—0. 009 

6 

-  6 

—  0.306 

4-  0. 182 

-  33 

— 

57 

—0. 002 

4--0. 001 

7 

-  7 

+  0.  148 

-f  0.066 

—  12 

4- 

29 

8 

-  8 

—  0.017 

—  0.076 

-f  15 

3 

9 

"  9 

—  0.027 

4-  0.030 

-  6 



5 

10 

—  10 

4  0.021 

-f  0.002 

0 

+ 

4 

— 11 

—  0. 006 

—  0. 01 1 

-  9 

+  10 

-f  0.007 

4-  0. 007 

-  8 

9 

-f  0.003 

—  0. 012 

-  7 

8 

—  0. 021 

-{-  0. 009 

4-  2 

+ 

4 

-  6 

7 

+  0.037 

4  0.023 

-f  4 

7 

—0. 002 

—0. 002 

-  5 

6 

—  0. 010 

—  0. 091 

-  15 

4- 

1 

—0. 001 

4  0.005 

-  4 

5 

-  0.  210 

}  0. 172 

4  26 

4- 

32 

4  0. 009 

—0.005 

-  3 

4 

j  0.968 

4  0.280 

+  39 

134 

—0. 019 

0.  oro 

—  2 

3 

{  0.496 

~f  1-473 

+  *57 

52 

4-0. 007 

4  0. 056 

—  1 

2 

-f  1.276 

-  1.764 

—  208 

148 

-f  0. 134 

—0.  119 

0 

+  1 

f  0.844 

-  0.093 

-  5 

30 

4-0. 071 

f  0. 016 

+  1 

0 

-  2.467 

-  2.776 

-  196 

4- 

166 

—0. 120 

—0. 302 

2 

—  1 

r  0. 123 

-  0.595 

+  279 

+ 

78 

-0. 158 

4  0.  240 

3 

—  2 

-17.408 

+  8.633 

-  489 

973 

4  0.  281 

—0. 006 

4 

-  3 

f  4.454 

4-  2.367 

-  145 

-f 

275 

—0.022 

—0.031 

5 

-  4 

+  0.419 

4-  2.946 

-  391 

4^ 

53 

4-o.  034 

—0. 091 

6 

-  5 

f  °-  555 

-  0. 523 

+  79 

+ 

84 

—0. 025 

40. 007 

7 

-  6 

-  0.  234 

—  0.052 

+  9 

4i 

+0. 010 

f  0.007 

8 

-  7 

|  0.044 

4-  °. 102 

—  20 

+ 

8 

0. 000 

— 0. 006 

9 

—  8 

-f-  0.028 

—  0.047 

+  7 

6 

—0. 002 

4-0. 001 

10 

9 

—  0.030 

4-  0. 002 

0 

5 

+  11 

- 10 

-f  0. 007 

4-  0. 012 

-  3 

1 
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Table  A. — Periodic  perturbations  of  the  longitude,  log  radius  vector and  latitude  of  Uranus  by 
Neptune,  omitting  terms  represented  by  variations  of  the  elements  dependent  on  the  argument 
2g"—  g' — Continued. 


Longitude. 

io8  M  X  log  r. 

Latitude. 

9 

sin 

cos 

sin 

cos 

sin 

cos 

// 



// 

-  6 

4"  8 

-f  0.003 

0. 002 

0 

7 

0. 000 

—  4 

0 

—  0.014 

0.  on 

+  2 

4" 

2 

—  3 

5 

-f  0.061 

"f 

0. 018 

4-  2 

- 

9 

—0.  002 

—0.  OOI 

—  2 

4 

+  0.030 

0. 086 

4-  10 

— 

4 

0.  000 

f  0. 002 

—  1 

3 

-|-  0.076 

0.  107 

-  14 

10 

-j  0. 004 

—0. 004 

0 

2 

-f  0.052 

0. 005 

0 

4 

4-o.  014 

4-o.  002 

+  1 

1 

—  0.  161 

0.  181 

—  20 

+ 

19 

—0.  023 

-0.043 

2 

0 

4-  0.003 

0. 054 

4-  1 

4- 

2 

4  0. 003 

—0. 009 

3 

1 

-  0. 538 

-|- 

0.  232 

+  23 

4- 

52 

— 0. 091 

+0.017 

4 

2 

—  0. 128 

0. 016 

4-  17 

39 

4-  0. 039 

4-o.  035 

5 

3 

-j  0. 841 

2.815 

-  M7 

4- 

48 

^  0.005 

— 0. 049 

6 

4 

4-  0.477 

0.  622 

j  38 

4- 

27 

—0. 009 

-j  o.  004 

7 

c 

-i-  0.518 

a  014 

—  1 

4 

67 

-  0. 026 

-  0. 009 

8 

6 

-  0.079 

0.  119 

4-  18 

10 

4-0. 002 

jo.  008 

9 

7 

—  0. 02 1 

0.047 

—  8 

4 

40. 002 

—O.  OOI 

10 

8 

4-  0. 019 

0. 000 

0 

-1 

3 

+  11 

- 

9 

—  0.006 

0.  on 

—  "K 
0 

4- 

6 

-f  0.004 

0.  001 

2 

5 

f  0. 002 

0.005 

-  I 

4 

f  0.005 

0. 007 

O 

3 

4-  0. 002 

0. 000 

+  I 

2 

—  0. 010 

0.  oro 

2 

-f- 

1 

0.  coo 

0.005 

-|  0. 001 

—0. 002 

3 

0 

—  0.031 

-1 

0. 014 

+  1 

4- 

4 

— 0. 010 

-f  0. 002 

4 

1 

0.  000 

-f 

0. 002 

0 

0 

5 

2 

-  V  0. 007 

f 

0. 070 

4-  8 

0 

0. 000 

4-0. 013 

6 

3 

—  0.005 

0. 017 

-  5 

3 

4  0. 007 

—0. 006 

7 

4 

t  0.451 

0. 061 

4-  1 

-4 

22 

—0. 009 

—0.003 

8 

5 

—  0.  087 

0.  092 

4-  7 

5 

9 

6 

—  0.001 

0. 070 

4-  8 

1 

—0.003 

-\-o.  004 

-fio 

7 

—  0.003 

-i" 

0.  016 

+  5 

1 

0.  000 

4- 

0. 004 

6 

2 

—  0.  001 

4- 

0. 001 

7 

3 

-j  0. 010 

0. 001 

4-  8 

4 

—  0. 001 

0.003 
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g'  9 


-fi 

+2 

+3 

—2 
—1 

o 

+1 

2 

3 
4 
5 

+6 

—  1 
o 

+  1 
2 

3 
4 
5 
6 

47 

o 

-f  1 
2 

3 
4 
5 
6 

+7 

+  1 
2 

3 
4 
5 
6 

+7 


ndz 


—  9.244^ 

—  0.039 

—  o.  io5T/ 

—  o.  00  r 

—  o.  0O7T7 

—  o.  001 
+   o.  231 

—  5.884 
-138.  234 

—  96.624 

—  0.134 


O.  OIO 

o.  189 

3-703 

1. 091 

0.294 

2.  195 

o.  484 


+ 


o.  007 

0.032 
o.  475 
o.395 
o.  142 
o.  030 

o.  000 
o.  001 
0.019 
4-  o.  149 
o.  007 
o.  022 


—  II.  225T/ 

4-  o.  109 

—  o.  134T' 
4-  0.006 

—  0.007T7 

—  0.013 
4-  2.  269 
-19.635 
+  15-619 
4  7I-756 

—  o.  132 


4-  0.056 

—  0.812 
4-  1-594 
4-  2. 155 
4-  1.937 

—  2. 298 

—  0.052 


-  0.034 
4-  0.027 

-  o.  657 

—  o.  105 
4-  0.060 
4-  0.055 

—  0.002 
4-  0.001 

—  0.012 

-  o.  168 

—  o.  1 19 

-  0.033 


4-  2.07 

-  5.61T' 
4-  o.  16 

-  o.  15T' 
4-  0.01 


4-  o.  01 

—  0.33 
-36. 02 

—  9.00 

+  709 

—  0.04 


o.  00 

-  0.81 

-  1-73 
1  -2.02 

!  - 1.45 
4-  0.82 

o.  00 


—  0.03 

—  0.02 
4-  0.73 
4-  o.  16 

—  0.05 

—  0.05 


4-  0.02 
+  o.  19 
4-  o.  14 
+  0.04 


+93.68 

4-  Q.07T' 
4-  0.45 
+  4.64T' 

—  0.02 
4-  o.o7T/ 

—  o.  01 


—  o.  01 

—  o.  28 

+  5.94 
-60.93 

+  8.68 
4-  0.08 


0.00 
+  0.08 
-  3.83 
-  1. 19 
4  o.  14 
-0.84 
+  0.08 


+  o.  01 

—  0.05 

—  0.54 
-0.44 

—  o.  16 

—  0.04 


—  0.02 
+  o.  17 
+  0.02 

—  0.02 


Longitude. 


-  o.  002 

-  9. 229^ 

-  o.  039 

-  0.538T' 

-  0.003 

-  o.  037^ 

-  o.  001 

-  o.  030 

-  0.441 

-  12.624 

143. 042 
103. 131 
5.048 

-  0.295 

-  0.017 

-  o.  002 

-  o.  009 

-  0.366 

-  3. 762 

-  1. 258 

o.  129 

—  2.  208 

—  O.586 

—  o.  029 
o.  000 

—  O.  OIO 

—  °°55 

—  0.496 

—  0.424 

—  o.  163 

—  o.  038 

—  O.  OOI 

0.000 

—  0.002 

—  o.  012 
+  o.  148 
+  o.  013 

—  o.  022 

—  o.  OOI 


+ 


cos 


—  o.  524T/ 
+  0.005 
-11.263T' 
+  o.  109 

—  o.  658T' 
+  o.  on 

—  0.045T' 

+  0.002 
+  0.043 
+  1.402 
—18.600 
+  18. 070 
+72.428 

+  3.  274 
+  o.  194 
+  0.012 

+  0.001 
+  0.022 

—  o.  728 

+  1.662 
+  2.313 
+  1.934 

—  2.203 

—  o.  155 
— -  0.008 

—  0.002 

—  0.035 

—  0.006 

—  o.  661 

—  o.  133 

+  0.056 
+  0.058 
+  0.003 

—  o.  002 

O.  OOO 

—  0.020 

—  o.  175 

—  o.  129 

—  0.039 

—  0.002 


io8  M  X  log  r 


+  435 
-1  189T' 
4-  34 
-  82T' 
+  1 


-  3 
+  20 
-7672 
-2  347 
+  1563 
4-  349 
+  24 
+  2 

+  3 

-  178 

-  379 

-  426 

-  283 
+  183 

-  10 

-  1 


-  7 

—  1 

+  154 

+  3° 

-  9 

—  10 


+  5 

+  4i 

+  29 

+  9 


+  19724 

-  22T' 
+  96 

+  972T' 
4 

67T' 
1 


+ 


-  6 

-  138 
+  534 
-13  276 
+  2  511 
+  542 
+  37 
+  2 

3 

-  2 

-  811 

-  232 

+  25 

-  179 
+  28 

+  3 

+  1 

-  12 

-  "5 

~  92 

-  33 

7 


-  3 
+  35 
+  3 
5 
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TABLES  OF  URANUS. 
Perturbations  of  Uranus  by  Saturn  0/ the  first  order  as  to  the  masses — Continued. 


n8z 

Longitude. 

io8  M  X  log  r 

V 

3 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

cos 

// 

// 

// 

+3 

-5 

0. 000 

0. 001 

4 

+ 

0. 004 

—  O.  Oil 

4-  0. 01 

+ 

0. 01 

4- 

0. 007 

0. 009 

4-  3 

4-  2 

5 

+ 

0.063 

+  0035 

—  0.04 

+ 

0. 07 

4- 

0.065 

+ 

0.034 

-  8 

4-  15 

6 

4- 

0. 042 

—  0.007 

0. 00 

4- 

0.05 

+ 

0.045 

0.005 

0 

4-  10 

+7 

+ 

0. 010 

—  0.010 

4-  0.01 

+ 

0. 01 

4- 

0. 012 

O.OIO 

4-  3 

4-  3 

+5 

-6 

0. 000 

+ 

0.  OOI 

6 

0. 007 

-f  0.024 

—  0.03 

0. 01 

0. 007 

+ 

0.025 

-  6 

—  2 

7 

0. 006 

4*  0.016 

—  0.02 

4- 

0. 01 

4- 

0. 006 

+ 

0. 017 

-  4 

4-  1 

4-8 

0. 000 

4- 

O.  OOI 

Table  0. — Perturbations  of  Uranus  by  Jupiter  of  the  first  order  as  to  the  masses. 


n6z 

V 

Longitude. 

108  M  X  log  r 

9' 

ffo 

sin 

cos 

•  sin 

cos 

sin 

cos 

sin 

cos 

// 

// 

// 

// 

// 

// 

0 

0 

4- 

0.  oi4T/ 

—  0.  55oT/ 

3^ 

+  1 

4-  0.895 

4- 

2.638 

0.  005 

4-  0.001 

4- 

188 

4- 

555 

1.  233T' 

II.723T' 

5.  862T/ 

4- 

0.616^ 

1.  23oT/ 

-II.  762T' 

—  1 

238T' 

+ 

129^ 

4-2 

0.  100 

4-  0.023 

4- 

0.  087 

+ 

0.  221 

0.  100 

+  0.023 

4- 

18 

+ 

47 

0.015T' 

0.  138T' 

0. 

4- 

0. 015T' 

0.  o73T/ 

-  0.687^ 

87T/ 

4- 

4-3 

0. 004 

4-  0.001 

1- 

0.  007 

4- 

0. 014 

0. 009 

4-  0.002 

4- 

2 

4- 

3 

o.oooT' 

0.  oo3T/ 

0.  oo5T/ 

4- 

0.  ooiT/ 

0.004T' 

—  0.  o4iT/ 

6T' 

oT7 

—1 

—I 

0.008 

0. 010 

4  0. 009 

0.013 

0.039 

4  0.002 

4- 

2 

_ 

3 

0 

3-  520 

4-  1. 518 

0. 027 

0.  273 

1.  230 

4-  0.515 

4- 

100 

4- 

183 

+  1 

+48.  743 

21.376 

21.500 

-49-  034 

4  48.  623 

—21. 320 

-4 

5i8 

10  302 

2 

4- 

0.963 

0. 323 

1.  216 

2.517 

V 

3-  239 

-  1. 318 

361 

769 

3 

0.  014 

•f 

0.057 

0.  144 

0.  203 

0.  163 

—  0.017 

39 

64 

4-4 

0. 021 

4- 

0. 008 

0.  on 

0.  014 

0.  01 1 

4-  0. 006 

3 

4 

—  1 

—  2 

4- 

O.  OOI 

0. 000 

0. 000 

4- 

O.  OOI 

0. 000 

\    0.  OOI 

0 

0 

0 

0.083 

4- 

0.037 

0. 000 

0.  000 

0.  028 

f  0.013 

4- 

3 

4- 

6 

4-i 

4- 

1. 176 

0.515 

o.5»3 

1. 174 

4- 

1.  179 

—  0.520 

107 

246 

2 

+ 

0. 158 

0.  153 

4- 

0.  165 

4- 

0.  1 19 

4- 

0.  215 

-  0. 179 

4- 

32 

4- 

19 

3 

4- 

0.035 

0. 047 

4- 

0. 070 

4-  0.052 

4- 

0.045 

-  0.055 

4- 

14 

4- 

10 

4 

4- 

0. 006 

0. 010 

+ 

0. 018 

4-  0.  on 

4- 

0.008 

—  O.OI2 

4- 

4 

4- 

•  2 

4-5 

O.  OOI 

4- 

O.  OOI 

+ 

0.  OOI 

4-  0.001 

0.  OOI 

4-  O.OOI 

0 

0 

0 

-3 

0.003 

4- 

O.OOI 

O.  OOI 

0.003 

0.  OOI 

0. 000 

0 

0 

4-i 

4- 

0.043 

0. 019 

0. 019 

0.043 

4- 

0.043 

—  0.019 

4 

9 

2 

4- 

0.003 

_ 

0. 004 

4- 

0.003 

0.003 

+ 

0. 005 

—  0. 004 

0 

1 

3 

0.008 

4- 

0. 024 

0.030 

0. 010 

0.008 

4-  0.024 

6 

2 

4 

0. 002 

4- 

0. 009 

0. 014 

0.003 

0. 002 

4-  O.OIO 

3 

1 

4-5 

0. 000 

4- 

0. 002 

0. 004 

0. 000 

0. 000 

-\-  0.002 

1 

0 
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Table  D. — Perturbations  of  the  latitude  of  Uranus  by  Saturn  and  Jupiter, 


Action  of  Saturn. 

Action  of  Jupiter. 

</  9 

9 

9 

if 

9o 

// 

// 

// 

// 

// 

// 

0  0 

-fo.  196 

+4 

—  2 

-f  0. 078 

—0. 020 

0 

0 

+0.066 

+  1 

-fa  252 

-f  O.  222 

5 

—0. 008 

-fo.  007 

-fi 

-fa  059 

+0. 054 

2 

—0. 052 

+0.  OI4 

+6 

0.000 

+0. 004 

2 

—0. 018 

—a  012 

+3 

—0.008 

-f  O.OO4 

0 

-3 

—0.005 

—0.003 

+3 

—0.002 

—0.001 

—2  —1 

+0. 002 

-fo.  006 

+  1 

—0.001 

0. 000 

—2 

—  1 

—0.003 

+0. 006 

—  1 

—0. 016 

O.OOO 

2 

—0. 018 

—0.003 

—  1 

-f  0. 022 

-0.047 

0 

—a  694 

—O.  521 

3 

—0. 006 

-f  0.004 

0 

-f  0.  281 

-0.587 

+  1 

-fa  037 

-fa  076 

4 

0.000 

+0. 015 

+  1 

-f  0.006 

—a  012 

2 

-1. 53o 

+2.542 

5 

-f  0. 004 

-f  0.008 

2 

-fo.  006 

—0. 004 

3 

-f  0.090 

+ 0.086 

+6 

—0.003 

—0.002 

+3 

—0. 002 

—0.001 

4 

+5 

—0.065 
—0.005 

—0.038 
—0.001 

+3 
4 

-4 

—0. 001 
—0. 002 

—0. 006 
—0. 002 

—  1 
0 

—2 

—0. 001 
+0. 052 

+0.002 
—0. 108 

—  1  —2 

—0. 002 

—0.002 

5 

—0. 004 

0. 000 

-fi 

-fo.  002 

—0. 006 

0 

Tl 

—0. 026 
—a  025 

—0.014 
-f  0. 056 

6 

7 

—0. 002 
-fo.  001 

-fo.  002 
—0. 002 

0 

-3 

+0.003 

— 0. 006 

2 

+3 

-f  0.  OIO 
+0. 076 

-f  0. 026 
-f  a  024 

+4' 

-5 

+0. 002 

0. 000 

Table  E. — Perturbations  of  Uranus  by  Saturn  of  the  second  order  as  to  the  masses. 


9 

9o 

n8*z 

Longitude. 

9' 

sin 

cos 

sin 

cos 

// 

// 

// 

// 

// 

// 

// 

// 

0 

0 

0 

—0. 026T/a 

—0.  o24T/a 

+1 

0. 000 

—0. 341T' 

0. 000 

+ 0. 054T' 

0. 000 

-0.  340T' 

—0. 001 

+ 0. 054T' 

-fo.03iT/a 

-f  0.  o46T/2 

-f  0. 03iT/a 

+0.  o44T/a 

+  2 

0. 004 

—0.  oo3T/ 

— 0. 012 

o.oooT7 

—  0.004 

—0.  019T' 

—0. 012 

+0.  003T' 

O 

—1 

0 

0. 016 

o.oooT' 

-fo.  004 

—O.  002T' 

—  0.019 

+ 0.  005T' 

-fo.  007 

+0.  001T' 

+  1 

0.025 

+0. 019^ 

—0.003 

o.oooT' 

—  e.050 

+0.085T' 

-f  0.046 

+0.  046T' 

2 

0.518 

+1.310T' 

+0.852 

+ 0.  980T' 

—  0.522 

+  I.394T' 

+1.009 

+0. 985T' 

3 

0. 06 

+  1.  77  T' 

+3-  35 

+ 0. 10  T' 

—  0.08 

+  1.83  T' 

+3-  39 

+0. 15  T' 

4 

0. 009 

-f  0.  oo3T/ 

— 0. 001 

-f  0.  004T' 

—  0.013 

+ 0.  090T' 

+0. 158 

+0. 01  iT' 

+5 

0. 000 

+ 0.  005T' 

+ 0. 009 

0.000T' 

+  1 

— 2 

0 

0.  002 

-f  0.  oo9T/ 

— 0. 002 

-f  0. 003T' 

—  0.002 

-f  0. 009T' 

—0. 002 

+ 0. 003T' 

2 

+ 

0. 004 

0.  oooT' 

— 0. 002 

0.000T' 

-f  0.004 

+ 0.  001T' 

—0. 002 

—0. 001 T' 

3 

0.  000 

+o.oo8T/ 

-fo.  007 

-0.  016T' 

—  0.002 

+0.008T' 

-fo.  007 

—0. 01  ft' 

4 

0.039 

—0.  004T' 

-f  0. 006 

—0.  028T' 

-  0.037 

—0.  001T' 

-fo.  004 

—0. 026T' 

5 

+ 

o-053 

-±-0.  o5oT/ 

-a  039 

-f  0.  050T' 

+  0.052 

+0.  050T' 

—0. 040 

+ 0.  049T' 

+6 

+ 

O.  OIO 

o.ooo^ 

—0. 027 

o.oooT7 

-f  0.012 

+0.  002T' 

—0. 029 

-f  O.  002T' 

+4 

-3 

0 

0. 001 

4-0.  003T' 

0. 000 

+a  001T' 

—  0.001 

-f-o.  003T' 

0. 000 

+ a  001 T' 

5 

/ 

+ 

0. 002 

-f  O.  002T/ 

— 0. 004 

—0.  001T' 

-f  0.002 

-f  O.  002T' 

—0. 004 

—0.  001T' 

6 

0. 001 

o.oooT' 

—0.003 

—0. 001T' 

—  0.001 

o.oooT7 

—0.003 

—0.  001T' 

+7 

0. 004 

o.oooT/ 

—0. 004 

0.000T' 

—  0.004 

o.oooT' 

—0.004 

0.000T' 

Digitized  by 


300  TABLES  OF  URANUS. 

Table  E. — Perturbations  of  Uranus  by  Saturn  of  the  second  order  as  to  the  masses — Continued. 


0 

nS 

's 

Longitude. 

9' 

sin 

cos 

sin 

COS 

// 

// 

// 

// 

—  2 

+2 

—  I 

—  0.005 

0. 000 

—I 



o.  103 

— 0. 001 

—  0.  104 

—0.  OOI 

O 



0. 018 

— 0. 002 

—  0.024 

—0. 006 

+  1 

— 

0. 012 

—0. 091 

—  0.013 

—0. 091 

+2 

—  0.001 

—0. 004 

—3 

+3 

—  I 

4-  0.002 

—0. 008 

• 

—2 

+ 

0.018 

— 0. 169 

4-  0.042 

—0. 168 

—  I 

+ 

0.507 

4-0. 030 

4-  0.508 

4-0. 022 

O 

4-  0.024 

4-o.  OOI 

—5 

4-4 

— I 

—  0.008 

— 0.  006 

• 

— 4 

0.  175 

—0. 131 

—  0. 172 

— O.  IXX 

—3 

0. 064 

—0. 045 

4-  0.054 

•  • 

— 0. 052 

; 

—  2 

0.  040 

—0.018 

—  0.037 

•  - 

—0. 020 

—I 

—  0. 002 

-  O.  OOI 

4-1 

4-3 

—2 

4- 

— 0.  009 

— 0.  01 1 

2 

0. 044 

—0.043 

—  O.O44 

—  O  OAX 

3 

0.039 

—0.003 

—  O.  042 

—O.  OO4 

4 

0.031 

4-0. 019 

—  O.O32 

4-0.  OI7 

+5 

4- 

0. 018 

—0. 042 

4-  0.017 

—O.  O4I 

o 

4-4 

— 2 

4-  0. 004 

_  -o.  006 

+  i 

4- 

0.099 

ooiT' 

 O.  Ooo 

-f-o. 

ooiT' 

~p    O.  OOI 

— 0.  00 1 T 

0.  120 

—  0. 

001T' 

2 

4-0. 

002T' 

 O.  67Q 

— 0. 

002T' 

—  O.  X77 

40. 002T/ 

—  0  600 
uyu 

— 0. 

002T' 

3 

O.  27O 

—O.  144 

-  O.  287 

— O.  I76 

4-4 

—  0.014 

—  O.  OO9 

—  2 

4-5 

—  2 

4-  0. 033 

0  000T' 

4-o  oil 

--  0. 

001T' 

 I 

4- 

O. 

-  0. 

ooiT' 

t  o.  250 

— 0. 

015T' 

— p    (_>.  VJyX) 

 r\  rv~»T  *TV 

— kj.  U(J1  A 

4-0  27.1 

— 0. 

01  sT' 

O 

0.05 

4  0. 

01  T' 

f  0.  34 

0. 

00  T' 

—    O.  02 

+  0.01  T' 

-f-o.  35 

0. 

00  T' 

+  1 

4- 

O.  02I 

— 0. 

03  iT' 

—O.  050 

— 0. 

01 3T' 

4-  0. 02  [ 

-  0. 03 1 T' 

— 0.  oxx 

— 0. 

+  2 

O.  OOO 

— 0. 

ooiT' 

—  O.  OOI 

0. 

oooT/ 

0.  OOI 

O.  002T' 

—O.  002 

— 0. 

001 T' 

a 
— D 

4-6 

—  2 

*     1  * 

—  0.005 

O.  OOO 

5 

—  0. 080 

4-0.  00  iT' 

— 0. 003 

40. 

002T' 

4 

+ 

0.05 

0. 

00  T' 

4  0.  07 

00  T' 

^  1-34 

4-0.02  T' 

—0. 04 

4-0. 

04  T' 

-3 

29.4 

4-0. 

4  T' 

-2.6 

+0. 

8  T' 

-29.  6 

4-0.4  T' 

-2.3 

4-0. 

8  T' 

—  2 

5-  19 

+  0. 

22  T' 

4-5.69 

4-0. 

10  T' 

-  6.58 

4-o.  24  T' 

4-5.57 

4-0. 

14  T' 

—  I 

O.  215 

4-o. 

003T' 

4-0. 092 

4-0. 

001T' 

-  0.  539 

-fo.  oi4T' 

4-0. 352 

4-0. 

008T' 

O 

—  0. 029 

i 

4-0. 020 

-6 

4-7 

—  2 

—  0.  on 

-fo.  OIO 

-5 

O.  231 

4-o.  211 

—  0.230 

fo.  208 

-4 

4- 

O.  Ol8 

—0.063 

4-  0. 006 

-0. 055 

• 

-3 

0.  on 

—0.051 

—  0.  on 

-0. 055 

—2 

4- 

0. 001 

-0.  o53 

0.  000 

-0. 055 

NOTE — T'  represents  the  time  from  1850  in  units  of  one  century. 
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Table  E. — Perturbations  of  Uranus  by  Saturn  of  the  second  order  as  to  the  masses — Continued. 


Sv 

io8  M  X 

S  log  r 

9 

0 

ilo 

sin 

cos 

sin 

// 

// 

// 

0 

0 

0 

-fo.  oo8T' 

—0.  ooiT/2 

oT' 

-f  1 

-fo.  01  iT' 

—0.003 

4-o.  152^ 

+ 

7 

4-  2T' 

—  1 

4-  12T' 

4-o.  o23T/s 

u.  U151 

4- 

—  3T/a 

4  2 

4-0.008 

—O.  OQ2T/ 

—0. 004 

4-o.  oo3T7 

4- 

2 

oT' 

—  1 

4-  3T' 

0 

— 1 

0 

—0. 005 

+0. 003^ 

— 0. 014 

4-o.  oosT7 

1 

-f  iT' 

—  X 

0 

4-  iT' 

-{- 1 

4-0. 036 

-0. 006T' 

4- 

3 

—  6T/ 

—  9 

4-  9T' 

2 

—0. 448 

—0. 432T' 

—0. 306 

+0.  584T' 

— 

ru 

-91T' 

-  64 

4-132T' 

3 

4-o.  156 

—0.  oo8T' 

—0. 017 

-0.  166T' 

4-  37 

+  3*' 

—  1 

-  4rtY 

+4 

—0.001 

-j-o.  002 1 

4-0. 004 

—O.  002T/ 

+ 

17 

oT/ 

4-  1 

-  9T' 

+  1 

—  2 

0 

4-0.003 

4-o.  oo3T/ 

—0. 002 

—0.  oo9T' 

4- 

1 

4-  iT' 

0 

-  2T' 

2 

4-o.  004 

4-o.ooiT' 

4-o.  007 

o.oooT' 

4- 

1 

oT' 

4-  1 

oT' 

3 

4-o.  010 

-|-o.  0151 

—0. 004 

4-o.  oo7T/ 

4- 

2 

4-  3T' 

—  1 

4  iT' 

4 

4-o.  01 1 

4-o.  020T/ 

—0. 033 

—0.  oo3T/ 

+ 

2 

4-  4T/ 

-  7 

-  iT' 

5 

4-o.«oi2 

-O.OI8T' 

4-o.  013 

4-0. 019T' 

4- 

3 

—  4T' 

1  1 
4-  3 

4-  4T' 

4-6 

—0.  005 

0.  oooT' 

—0. 002 

o.oooT' 

1 

oT' 

0 

oT' 

—  1 

4-2 

—  I 

4-0. 001 

—0. 075 

0 

-  16 

0 

-f  0. 002 

—0. 018 

0 

-  4 

+  1 

4-0. 020 

0. 000 

+ 

4 

0 

—2 

+3 

—  I 

4-0. 066 

4-o.  004 

+ 

14 

4-  4 

—1 

—0. 052 

—0.  175 

12 

-•37 

0 

0. 000 

0. 000 

0 

-  3 

-4 

4-4 

—  I 

—0. 027 

4-o.  033 

6 

4-  7 

-3 

—0. 028 

—0. 037 

7 

-  7 

—2 

—0. 015 

-fo.  034 

3 

+  7 

+  1 

4-3 

—  2 

—0. 007 

-0. 034 

1 

-  7 

2 

4-0. 044 

—0.048 

4- 

9 

—  10 

3 

4-0.005 

+ 

1 

-  8 

4 

—0. 013 

—0. 023 

3 

-  5 

+5 

4-0. 014 

4-0. 006 

4- 

3 

4-  1 

4-1 

+4 

I  *r 

—  2 

— O.  145 

—0. 235 

_ 

28 

—   c  r 
O  * 

2 

4-0.266 

—0. 163 

4- 

56 

-  36 

4-3 

—O.  02I 

4-o.  042 

7 

-f  II 

— 2 

4-5 

—  2 

1 

oT' 

4- 

oT' 

—  1 

—O.  I04 

4-0.  oo6T/ 

-fo.  276 

-0.  ooiT' 

24 

4-  iT' 

4-  58 

oT' 

0 

4-0.  OI2 

o.oooT' 

4-0. 006 

o.oooT' 

4- 

4 

oT' 

—  2 

oT' 

-1-  T 
I  1 

O.  025 

—0. 007T7 

— 0.  on 

-f  0.  016T' 

3 

-1-  iT' 
r  3A 

-5 

+6 

—  2 

+ 

1 

oT' 

—  10 

oT' 

-4 

-O.  O34 

o.oooT' 

4-0. 023 

0.000T' 

4- 

4 

-  4T' 

-142 

4-  2T/ 

-3  . 

4-0.  115 

—0.  o27T/ 

—  1.063 

4-o.oiiT' 

4 

-  6T' 

—250 

4-  3*' 

—2 

4-2.  720 

4-o.  o49T/ 

4-2. 474 

-0.  io6T/ 

4-56o 

+  14T' 

4-665 

-  24T' 

—  1 

4-0. 017 

4-o.  ooiT' 

—0. 182 

—0.  001T' 

4-  31 

oT' 

—  2 

-  iT' 

0 

+ 

2 

oT' 

+  4 

oT' 

-5 

4-7 

—2 

4-0.087 

4-0.097 

4- 

18 

4-  20 

-4 

—0. 044 

—0. 010 

8 

—  1 

-3 

—0. 049 

4-0. 009 

10 

4-  2 

—2 

-0. 055 

—0. 002 

12 

0 

•  • 
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Table  F. — Perturbations  of  Uranus  by  Jupiter  of  the  second  order  as  to  the  masses. 


nd'z 

Longitude. 

9' 

V 

9o 

sin 

COS 

sin 

COS 

// 

// 

// 

// 

// 

// 

" 

+  1 

o 

o 

0.000 

—0.  oo4T/ 

0. 000 

-f  0. OI3T' 

0. 000 

—a  oo4T/ 

0. 000 

-f  0.  oi3T/ 

—0.  oi4T/2 

—0.  c»7T/a 

— a  oi4T,a 

—0.  oo7T/a 

+  2 

o.  ooo 

—O.  002T' 

0.000 

.0.000 

0. 000 

—  0.  002T/ 

O 

—  i 

o 

-fa  001 

—0.003 

+  1 

+o.  032 

—0. 052 

-f  0. 029 

-0. 055 

2 

—0. 073 

—0. 052 

— 0.071 

—0.063 

\ 
o 

-|-o.  01 

—0. 19 

-f  a  01 

—0.  19 

+4 

.  . 

a  000 

 0.  009 

o 

—  2 

o 

— 0.  001 

-f  0. 001 

a  000 

-f  0.  001 

-}-o.  019 

—0.007 

-fa  019 

—0. 007 

• 

-f  0.  005 

—0. 002 

-\-o.  000 

—0. 002 

+3 

4-0.  003 

—0. 002 

4-o  00 * 

— 0.  002 

1  T 

— 3 

o 

0.  000 

-f  0. 00 1 

a  000 

-f  0. 001 

+  i 

-5 

o 

0.000 

— 0. 007 

a  000 

—0. 007 

+  2 

0. 000 

—0. 001 

a  000 

—0.001 

+  1 

—  2 

—I 

+0. 001 

0.000 

-}-o.  001 

0. 000 

+  1 

—  I 

—  I 

—0. 001 

—0. 001 

—0. 001 

—0.001 

2 

—0.003 

—0.003 

—a  004 

—0. 002 

3 

i    —0. 028 

+ 0. 016 

—0. 029 

-fa  017 

4 

—0. 017 

-f  0. 029 

—a  018 

+0. 030 

•  • 

+5 

—0.001 

+0. 002 

—a  002 

-f  0.003 

—  2 

+  1 

—  I 

4-0. 030 

40.007 

+ a  032 

-f  0. 006 

—  I 

+0.041 

-fa  042 

—a  012 

O 

+0. 001 

—0.008 

-fa  003 

—a  009 

+  1 

-fo.  001 

— 0. 002 

-f  a  001 

—a  002 

—  2 

+  2 

—  I 

-fo.ooi 

0. 000 

-fa  005 

0. 000 

—  I 

4-0. 077 

— 0. 001 

-fa  077 

—a  001 

O 

—0. 009 

0. 000 

—0.005 

0.000 

-3 

+3 

—  1 

—a  002 

4  0. 001 

—  2 

—0. 017 

+ 0.008 

-0.043 

-j~o.  017 

-I 

— 0.  545 

+0. 194 

-a  546 

-ho.  194 

O 

—0. 026 

-fa  009 

+  I 

—a  002 

-f  0. 001 

—  I 

+4 

—  I 

-fa  002 

—0.003 

-f  0. 002 

—0.003 

-3 

4-5 

—  I 

a  000 

—a  001 

—  2 

0. 000 

—0.003 

0. 000 

—a  010 

-, 

-f  0.  004 

—0.  150 

-fa  004 

—0. 150 

O 

0. 000 

-fo.  on 

0. 000 

-f-o.  004 

o 

—  2 

0. 000 

-f  0.  006T' 

0. 000 

+0.  oo3T/ 

a  000 

-f  0. 006T' 

a  000 

to.  003T7 

+  1 

+  i 

—  2 

—0.003 

—0. 006 

—0.003 

—0. 006 
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Table  F. — Perturbations  of  Uranus  by  Jupiter  of  the  second  order  as  to  the  masses — Continued. 


n8*2  Longitude. 


9 

9 

yo 

sin 

cos 

sin 



cos 

//  // 

// 

// 

// 



// 

0 

+1 

—  2 

-f  0.001 

.  • 

•  • 

-f  1 

+2 

— 2 

— 0. 013       .  . 

+0.  005 

— 0.  013 

4-0. 005 

-1-2 

—0.  001 

0. 000 

+3 

—  2 

—0. 002 

-f-o.  002 

—0. 002 

4-0. 002 

+  2 

0. 000 

—0. 001 

0. 000 

—0.  OOI 

—3 

—  2 

— 0.  001 

— O.  OOI 

— 2 

— 0. 002 

— 0.  002 

—0. 016 

—0.  012 

—  I 

—0. 29        .  . 

—0.  21 

—0.  29 

—O.  21 

° 

—0. 01        .  . 

0.  00 

—0.  02 

—O.  OI 

—0. 001 

—O.OOI 

O 

+2 

-3 

-f  0. 001 

-  0. 001 

4-o.  001 

—O.  OOI 

-1  I 

—0. 008 

+0.008 

-0.008 

• 

4-O.OO8 

+  1 

•  +3 

—3 

-(-0. 002 

— 0. 006 

4-  0. 002 

— 0.  006 

+  1 

+4 

-3 

0. 000 

—0. 002 

O.  OOO" 

—0. 002 

O 

TO 

—  x 

4-0.  008 

+0. 008 

4-o.  003 

4-0. 003 

+  1 

—0.  117 

—0.  110 

—0.  117 

—0.  no 

2 

—0. 002 

—0.  002 

—0. 007 

—0. 007 

+3 

+0. 001       .  . 

0.  000 

4-0. 001 

O.  OOO 

+  1 

+  2 

-4 

0. 000  .     .  . 

-fo.ooi" 

0. 000 

-f  O.  OOI 

0 

+5 

-4 

—0. 001 

0. 000 

—0. 001 

O.  OOO 

+  1 

-f  0. 004 

—0.  010 

4-0. 004 

—0.  OIO 

+2 

—0. 001 

—0. 001 

—0. 001 

—O.  OOI 

:  +< 

+5 



-5 



+0. 001       .  . 

_^  

0.000 



 . 

40. 001 

O.  OOO 

5 

V 

io8  M  X    log  r 

9 

sin 

cos 

sin 

cos 



//  // 

// 

0 

0 

0. 000   —0.  oo4T/ 

—  0. 001 

4-0. OI5T' 

-iT' 

4-3T' 

.    .      —0.  oo4T/a 

.  . 

4-o.  oo7T/a 

-iT/3 

4-iT/2 

+2 

—  1 

0 

—0. 047    -f  O.  002T/ 

—0.  214 

—0. 00 1 T' 

-  9 

oTr 

-  45 

oTr 

3 

-f  0.487    40.  oi4T/ 

-fo.  749 

0.  oooT' 

+  103 

+3T' 

4-158 

oT/ 

+4 

-f  0. 006    -f-o.  00  iT' 

-f  0.  008 

—0.  ooiT' 

0 

oT' 

4-  2 

oT7 

-  2 

0 

—0. 007 

—0.  019 

—  1 

-  4 

2 

-}-o.  001       .  . 

fo.  003 

0 

4-  1 

+3 

+0. 001       .  . 

4  0. 003 

0 

-f  1 

-1-2 

- 1 

—  1 

—  0. 004 

4-0.003 

—  1 

4-  1 

3 

-f  0. 020 

4-0. 034 

4-  4 

4-  7 

+4 

+0. 037       .  . 

4-o.  023 

4-  8 

4-  5 
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Table  F. — Perturbations  of  Uranus  by  Jupiter  of  the  second  order  as  to  the  masses — Continued. 


8v 


—  2 

+  1 

— 1  1 

4-o.  008 

—0. 037 

—  I 

— 0.014 

— 0. 054 

1 
I 

0. 

—  I 

+2 

1 

4-o.  001 

+0.047 

—  2 

4-3 

-1  i 

—0. 006 

—O.  008 

—  I 

1 

4-0. 076 

4-0.  I94 

O 

—  2 

+5 

—1 

-ho.  008 

O.  OOO 

-f  0. 153       .  . 

-f  O.  004 

4-i 

+2 

-  2 

f  0. 005       .  . 

\  O.  OI3 

-  2 

4-5 

-2  - 

1 

1 

4  0. 093 

—  O.  122 

0 

-f  1 

^-2 

"3  i 

4  0. 008 

-j  o.  008 

0 

4-5 

4  ■  1 

I 

-0.110 

+  0.  117 

J  2 

1 
i 

0.005      .  . 

1  O.  OO6 

I 

io8  M  X    log  r 


+  2 

-  3 

—  2 


—  2 
4-  16 
4-  1 

+  3 

4-  32 

_u  , 

4-  1 

4-  20 

—  1 

4-  2 

4-  1 

—  23 


-  8 

-  ir 

-r  10 

-  5 
4-  41 

4-  3 


1 

26 
1 


25 
2 


II.— TRANSFORMATION  OF  THE  PRECEDING  INEQUALITIES  FOR 

TABULATING. 

In  forming  an  ephemeris  of  so  slowly  moving  a  planet  as  Uranus,  it  will  suffice 
to  derive  the  heliocentric  places  at  epochs  distant  by  1 80,  or,  at  least,  1  20  days.  The 
positions  to  be  derived  are  therefore  so  few  in  number  that  it  is  not  worth  while  to 
form  tables  of  double  entry.  In  order  to  reduce  the  tables  of  single  entry  to  the 
smallest  number,  and,  at  the  same  time,  to  include  all  the  terms  of  perturbations  we 
desire,  the  latter  are  expressed  in  the  form — 


(v.  c.  o)  +  (r.  s.  1)  sin  //  +  (r.  c.  1)  cos  g  +  (v.  s.  2)  sin  2/7 '-+-,  etc., 


(0 


and  the  coefficients  (v.  c.  /)  and  (v\  s.  /)  are  the  quantities  tabulated.    In  the  case  of. 
periodic  terms  depending  on  only  two  arguments,  there  will  be,  for  these  coefficients, 
only  one  varying  argument  for  each  disturbing  planet.    Hut  in  those  terms  of  the 
second  order  depending  on  three  arguments,  the  values  of  (r.  c.  i),  etc.,  will  depend 
on  two  arguments. 

We  may,  if  we  choose,  express  and  tabulate  all  the  periodic  perturbations  in  the 
preceding  form.  But,  for  reasons  easily  seen,  and  which  I  have  set  forth  repeatedly 
elsewhere,  it  is  better,  in  the  present  state  of  the  theories,  to  treat  those  inequalities 
arising  from  changes  of  long  period  in  the  elements  somewhat  as  we  do  the  secular 
variations.    When  we  do  this,  we  have  a  choice  between  two  methods  of  treating  the 
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inequalities  of  the  mean  longitude.  The  expression  for  the  orbit  longitude  in  terms  of 
the  elements  is  of  the  form — 

vz=.  l  +  ex  sin  (7—  7r)  +  e2  sin  (2/—  27r)+    .    .    .  (2) 

where  eXj  e2,  etc.,  are  functions  of  the  eccentricity.  If  wo  derive  Sv  from  this  equation 
in  terms  of  <W,  Se}  and  Sk,  we  see  that  it  may  be  expressed  in  the  form  (1)  by  putting 

(v.  c.  o)  zz  SI 

(v.  s.  i)  =  8ex  (3) 
(v.  c.  i)zz^  (SI — S7T) 

where  g  —  I  —  tt. 

But  we  may  proceed  in  a  slightly  different  way.  We  may  enter  the  table  for 
the  equation  of  the  center — 

E  zz  eY  sin  g  +  r2  sin  2g  +  


with  the  argument  g  +  We  shall  then  have  only  the  inequalities  depending  on  e 
and  7r  to  tabulate,  and  shall  therefore  have — 

(r.  c.  o)  zz  SI 

(v.  c.  i)=.  —  ex6ir  (4) 
(r.  c.  2)  zz  —  2e2  Sn 

while  the  (v.  s.  i)'s  will  remain  as  in  (3).  When  St  becomes  very  large  this  second 
method  is  preferable,  otherwise  the  first  may  be  preferred. 

We  shall  next  show  how  the  coefficients  of  (3)  may  be  found  directly  from  the 
expressions  for  the  Hansenian  variable  nSz.  The  expression  for  the  longitude  in  terms 
of  this  variable  is — 

v  =  l-\-nSz-\-el  sin  (g-\-nSz)-\-e^  sin  2  (</+w&?)+    ..    ..  (5) 

in  which  /  is  the  undisturbed  mean  longitude,  and  ex,  e2j  etc.,  are  functions  of  *he 
eccentricity.  The  terms  of  nSz  may  be  divided  into  groups  arranged  according  to 
the  arguments,  the  arguments  in  each  group  differing  only  by  multiples  of  g.  Let 
the  terms  of  any  one  group  be — 

nSz-=z  

+s_2  sin  (A  —  2/7)-p'*_2  <*os  (A  —  2//) 
sin  (A  —  g)+c_x  cos  (A  —  //) 
+  s0  sin  A  +r0  cos  A  (6) 
+  *!  sin(A  +  <j)  +  t\  cos(A  +  g) 
+  *2  sin  (A  +  2g)  +  c2  cos  (A  +  2//) 
+  
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It  is  indifferent  in  theory  which  argument  we  take  for  A;  we  prefer  that  of  long 
period,  if  there  is  such;  otherwise  that  with  the  largest  coefficients. 
We  derive  from  (5) 

Sv  =  (1  -\-el  cos  g+2e2  cos  2g+    .    .    .    )  nSz  (7) 

Substituting  the  preceding  value  of  nSz  and  reducing  the  resulting  expression  for 
Sv  to  the  form  (1),  we  shall  have — 


+ 


+ 


(r.  c.  1)  = 


(v.  c.o)=    \  s0  +  l-  efa  +  s_x)  +  e2(s2  -f  s_2)  +  J  sin  A 

^0  +  l-  ei(cx  +       +  e2(c2  +  c_2)  +  j  cos  A 

( r.  6-.  1 )  =    j — (d  — c_i)  —  *  ^(cj  —  c_2)  +        —  d  —  ra  +  r;_3)  +  .    .  . 

*i  —      +  ^  0iO>2  —  $-2)  —       —  5_i  —  *3  +  ^_a)+  .... 

Si  +  * -1  +  ^  *'l(2*0  +  *2  +  *-2)  +  +  *-l  +  *3  +  *-*)  + 

+ j     Ci  +  c-i  +  *  ^(2r0  +  r2  +  c_2)  +  ^  +  c_i  +  ^3  +  C-a)  +  . 
(V.  s.  2)=     j  —  (c,  — r_2)  —  *  ^( —  c_ x  +  c3  —  r_a)  +  

*2  ~  *-2  +  ^        —  's'-i  +  *s  —       +  j  cos  A 

$2  +  5_2  +  i  ^(.V!  +  s_!  +  s3  +  5_3)  +  2r2  s0  +  j  sin  A 

c2+  ^-2  +  1  ^iGi  +      +  <3  +  0-3)  +  2^2  ^0  +  


+ 


sin  A 

j  cos  A 
sin  A 
cos  A 
sin  A 


(v.  c.  2)  = 


+ 


cos  A 


It  will  be  remarked  that  in  all  these  transformations  quantities  of  two  dimensions 
in  the  coefficients  of  perturbations  are  neglected.  The  largest  of  these  coefficients  is 
1 38"— 0.000  67,  of  which  the  square  is  o".o8.  In  rigorously  transforming  nSz  into  Sv 
the  square  of  nSz  will  be  multiplied  by  the  eccentricity,  so  that  its  effect  will,  at 
greatest,  only  be  of  the  order  of  magnitude  ±o".oo4. 

The  problem  now  is  to  transform  the  preceding  perturbations  into  the  form  (1). 
For  this  purpose  we  divide  the  perturbations  into  two  classes — the  secular  and  the 
periodic.  With  the  secular  terms  we  include  the  terms  depending  on  the  following 
three  arguments  of  long  period — 

&  -  ft 

19  —  2<7o 
—  3/7'  +      —  2^o 

The  perturbations  depending  on  which  we  treat  as  perturbations  of  the  elements. 
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At  first  the  secular  variations  of  the  elements  were  all  computed  in  the  usual  way, 
the  secular  effects  of  the  second  order  due  to  the  periodic  perturbations  being  neglected. 
In  using  secular  variations  of  the  elements  a  disadvantage  is  met  with  in  using  the 
longitude  of  the  perihelion  as  an  element,  because,  when  the  eccentricity  is  small,  the 
variation  of  the  perihelion  may  increase  indefinitely.  Hence,  instead  of  e  and  it  we 
use  rectangular  coordinates,  e  sin  n  and  e  cos  n.  Moreover,  for  simplification  we 
reckon  the  longitude  tt  from  the  perihelion  of  some  fixed  epoch,  in  the  present  case 
1900.    Thus,  instead  of  e  and  ?r,  we  use  the  quantities  h  and  k — 

h  =  e  sin  (it  —  it0) 
k  —  e  cos  (it  —  tt0) 

it0  being  the  longitude  of  the  perihelion  at  1 900. 

By  making  the  computation  for  three  epochs,  as  1  have  done  with  the  four  inner 
planets,  we  may  derive  the  secular  variations  to  terms  of  the  second  and  third  powers 
of  the  time.    In  doing  this  I  have  retained  only  the  second  power.    The  results  are — 


Action  of— 


8h 


8k 


Jupiter 
Saturn 
Neptune 

Sum 


//  // 

+  5.  S72T  -fo.  o^T* 

4-  5.  632T  — 0.001T3 

-f  2.095T  +0.  oo7T* 


-o.  616T  — o.  011T2 
-4.  601T  -f-o.  009T3 
,  0.  210T    —  o.  003  T2 


4-I3-599T  -T-0.020T2 


-5.  427T    -o.  005^ 


I  have  not  used  these  values  in  the  case  of  the  action  of  Jupiter  and  Saturn, 
because,  in  the  computation  of  the  perturbations  by  the  Hansenian  method,  the  secular 
terms  both  of  the  first  and  second  order  are  included.  From  Tables  B,  C,  E,  and  F 
preceding  we  take  the  following  results: 


Action  of — 

(v.s.  1)  o 

//  // 

// 

// 

Jupiter,  first  order 

—  1.  230T7 

— II.762T' 

Saturn,  first  order 

—  9.  22QT7 

—II.  263'F 

Jupiter,  second  order 

—  0.  oo4T/    — o.oi4T/a 

-f  o.oi3T/ 

—0.  oo7T/a 

Saturn,  second  order 

—  0. 340^    -fo.  03  iT'2 

-f  0.054'r 

4  0.  o44T/2 

Sum 

— 10.  803T'    -fo.  oi7T/a 

-22.  958^ 

+0.  Q37T/a 

These  values  presuppose  that  the  mean  anomaly  is  reckoned  from  the  perihelion 
of  1850,  which  is  indicated  by  applying  the  suffix  o  to  (v.  s.  1),  etc.  But,  as  we  are  to 
use  the  elements  of  1900  in  the  tables,  we  must  reduce  the  coefficients  (v.  s.  i)0  and 
(v.  c.  i)0  to  those  corresponding  to  the  mean  anomaly  from  the  perihelion  of  1900.  If 
we  call  //0  the  mean  anomaly  of  1850  we  shall  have 

g'  —g\—^^  =g'0—  0.001 62 
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and  the  perturbation 

Sv  =  (—  io".8b3  T  +  o".oi  7  T/2)  sin  r/0  -  (22".958  T  -  o".otf  T'2)  cos  g\ 
becomes 

<to  zz  (—  io/7.766  T'  +  o".oi  7  T2)  sin     -  (22/,.975  T—  o".037  T/2)  cos 

We  have  to  make  a  yet  farther  change  by  using  T  from  1 900  instead  of  T'  from 
1850.  We  thus  obtain  the  following  secular  coefficients,  with  which  we  include,  for 
completeness,  those  obtained  in  the  same  way  for  the  perturbations  of  the  common 
logarithm  of  the  radius  vector.  In  the  action  of  Neptune  the  numbers  here  given  are 
to  be  subsequently  multiplied  by  1 .02  to  reduce  them  to  the  new  value  of  the  mass. 


Action  of  Jupiter  and 
Saturn. 

Action  of  Neptune. 

Sum. 

//  // 

// 

// 

// 

// 

V.  s. 

J) 

-10.  749T     f  0.  017T2 

—0.  420T 

— 0. 006T3 

—11.  169T 

-fo.  ouT2 

V.  c. 

1) 

-22.938T  +o.o37Ta 

.    -4-  190T 

-o.oi4T» 

—27.  128T 

-f  0. 023T2 

V.  s. 

2) 

-  0. 628T    -j  o.ooiT* 

— 0.  025T 

~  0.653T 

-f-  0. 001 T* 

V.  c. 

2) 

-  1. 343T    4  0.002T5* 

-0.  247T 

— 0. 00 1 T3 

-  1.590T 

4-o.  ooiT8 

V.  s. 

3) 

—  0.041T 

— 0. 001 T 

—  0.042T 

kr.  c. 

3) 

-  0.086T 

— 0.014T 

—  0.  100T 

v.  s. 

4) 

0.  003T 

0.  000T 

-  0.003T 

'v.  c. 

4) 

-    0. 005T 

—0.  001 T 

—  0.006T 

IO8 

(p.  c. 

0) 

-  25T 

-  iT 

26T 

IO8 

(p.  s. 

1) 

--  2424T    -f  4T* 

-    44  iT 

—  1T2 

-  2865T 

1  3T» 

IO8 

(p.  c. 

1 ) 

4-  1  130T  2T9 

+  44T 

j  iT9 

H-  r  174T 

-  iT» 

1  IO8 

(P.  s. 

2) 

-  169T 

-  31T 

200T 

1  IO8 

(p.c. 

2) 

-J-  78T 

+  3* 

{  81T 

IO8 

(p.  s. 

3) 

6T 

-  2T 

-  8T 

IO8 

{p.c. 

3) 

oT 

oT 

oT 

(A) 


We  have  next  the  variations  due  to  the  action  of  Neptune  and  depending  on  the 
argument  of  long  period  29"  — //.  These  have  been  developed  by  mechanical  quad- 
ratures in  a  way  which  will  be  described  in  the  introduction  to  the  tables  of  Neptune. 
The  formulae  for  the  differential  variations  of  the  elements  give  the  following  numer- 
ical values  of  these  variations  when  computed  with  the  approximate  elements  and  mean 
longitudes  of  each  epoch: 


Date. 

dh 

dk 

de 

da 

dT 

dT 

dT 

// 

// 

I750 

+  6.  155 

4-61.  277 

-0.4540 

-2  844.3 

1800 

-f-io.  740 

4  61.390 

—  1.6089 

-2  880.4 

1850 

4-15.  4i6 

4  61. 167 

—2.  792  0 

—  2  902.  8 

1900 

+20.  168 

4-6o.  587 

—4.0006 

—2910.4 

i95o 

+24.  964 

4  59. 628 

-5-  2305 

—2  901.  8 
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These  numbers  depend  on  mass  of  Neptune  =  1     19  700. 

These  special  values  are  next  to  be  represented  by  a  development  in  powers  of  T 
from  1900,  and  integrated.  In  the  case  of  the  mean  longitude  and  mean  motion  we 
have — 

dn        3  da 
rfT-- 2%rfT 

From  the  development  of  this  derivative  we  derive  by  integration  an  expression 
for  Sn.    Then  we  have  for  the  perturbation  of  mean  longitude — 

dSl  _  de 
3T-  n  +  dT 

the  integration  of  which  gives  81.  The  following  values  of  the  perturbations  of  long 
period  from  1900  are  thus  derived: 


8h  = 

//              ff  // 
+  20.166  T+  4.778  T2  + 0.033  T3 

—  0.008  T4 

8k  = 

+  60.587 

—  0.766 

-o-253 

—  0.007  ♦ 

8a  = 

—  4.000 

—  1.220 

—  0.014 

-f-  0.001 

81  = 

+  32451 

—  0.017 

—  0.06 1  — 

*  80c 
io8  —  = 
a 

—2  910.4 

+  0.3 

+  10.7 

+  0.4 

io8  8  log  a  = 

— 1  264.0 

+  0.13 

+  4.65 

+  0.17 

o/,.oo2  T5 


When  we  enter  the  table  of  the  equation  of  the  center  with  a  value  of  the  mean 
anomaly  affected  by  the  perturbation  <M,  the  expressions  for  the  coefficients  (v.  c.  o), 
etc.,  in  terms  of  8h  and  8k  are  these: 


(v.  s.  i)=  ^2  —  ^^ 
(v.  c.  1)  =  —  ^2  —  ^  e2  ^ 
(v.  8.  2)=  Qe-~c^ 

(v.  C.  2)  =  — ^  6  ~  T2^) 

(v.  s.  3)  =        e2  8k 
4 

(y.  c.  3)zz—  ^-e28h 
4 

(v.  s.  4)  =  ^e38k 
v       ^  24 

(v.  r.  4)  ~  —  —  e3  8h 
24 


Sk 
8h 

8k 
8h 
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Tables  of  uranuS. 

Mi 


(p.  c.  o)  =  M^da+^cSk^ 
(p.  s.  i)  =  — M^i  — |g*^«5ft 
(p.  c.  i)--M^i  -p^Sk 


(p.  *.  2)-—^  Medh 


(p.  c.  2)  =  —  Hledk 
(p-  *•  3)  = 
(P-  c-  3)  = 


M  Sh 

O 


O 


Here  M  is  the  modulus  of  logarithms  zz  0.434  

These  expressions  give  the  following  values  for  the  portions  of  the  coefficients 
which  arise  from  the  action  in  question: 


(V. 

s. 

1)  =  +  121.073  T 

—  1 -53 1 

rp2  

0.506  T 

-0.014  T4 

{V. 

c. 

0  =  - 

40.321 

—  9-553 

0.066 

+  0.016 

(V. 

s. 

2)=+ 

7.1 16 

—  0.090 

0.030 

(v. 

c. 

*)=- 

2-37i 

—  0.562 

0.004 

(V. 

s. 

3)  =  + 

0.436 

—  0.005 

0.002 

(*. 

c. 

3)  =  - 

0.145 

—  0.034 

(V. 

s. 

4)  =  + 

0.026 

(v. 

c. 

4)  =  - 

0.009 

—  0002 

IO8 

(p- 

c. 

o)  =  - 

964 

—  4 

+ 

3 

108 

(p- 

s. 

0  =  - 

4  242 

—  1  004 

7 

+  2 

IO8 

(p. 

c. 

0  =  - 

12  725 

+  161 

+ 

53 

+  1 

IO8 

(p. 

s. 

2)  =  - 

300 

-  7i 

IO8 

(p- 

c. 

2)  =  - 

900 

+  11 

+ 

4 

IO8 

(p- 

s. 

3)  =  - 

20 

—  5 

IO8 

(p- 

c. 

3)  =  - 

60 

+  1 

(B) 


Lastly,  for  the  small  terms  of  long  period  of  the  second  order,  depending  on  the 
products  of  the  masses  of  Jupiter  and  Saturn,  we  have  the  expressions — 

A  zz  5g—2g0  =  6j°.gi  +  40°.7sT 

A1  =  — 3^  +  6^  — 2^0=2o°45  —  22°.6i  T 


Digitized  by 


Google 


INTRODUCTION.  3 1 1 

//  //  //  // 


(?\  c 

■  0)= 

(- 

•  0.04  +  0.009  T) 

sin 

A  +  (0.34  —  0.002  T) 

cos  A 

•( 

29.44  — -0.410  T) 

sin 

Ai-(i.93   -0.805  T) 

cos  Ai 

(v.  s 

■  0  = 

( 

0.10  —0.00  7  T) 

sin 

A  —  (0.40  +  0.03 1  T) 

cos  A 

— 

( 

5.66  +0.100  T) 

sin 

Ai  — (5.13  —  0.219  T) 

cos  Al 

(v.< 

0= 

( 

0.41   —  0.030  T) 

sin 

A  +  (0.02  —  0.033  T) 

cos  A 

( 

7.79  —  0.259  T) 

sin 

A! +  (5.62  +0.175  T) 

cos  Aj 

(v.  .s 

•.  2)  = 

( 

0.004  +  0.000  T) 

sin 

A  —(0.018  +  0.002  T) 

cos  A 

( 

0.358  +  0.006  T) 

sin 

Ax  — (0.453  — 0.013  T) 

cos  A1 

(l\  ( 

•.  2)  = 

( 

0.017  —  0.002  T) 

sin 

A  —  (0.002  +  0.002  T) 

cos  A 

( 

0.61 1  —0.015  T) 

sin 

Ai  + (0.354 +  0.006  T) 

cos  A, 

This  (v.  c.  o)  is  to  be  applied  to  the  true  longitude,  but  not  to  g. 

The  expressions  (A),  (B),  and  (C)  include  all  the  terms  which  we  regard  as  non- 
periodic. 

We  next  pass  to  the  periodic  terms,  beginning  with  those  which  depend  solely  on 
the  mean  anomaly  of  Uranus.  These  give  rise  to  constant  terms  in  (v.s.  1)  and  (v.  c.  1), 
the  values  of  which,  as  found  from  Tables  A  to  F,  are  shown  below.  These  values  are 
for  the  epoch  1900  in  the  case  of  Neptune,  and  for  1850  in  the  case  of  the  other  two 
planets,  it  being  assumed  that  the  minute  residual  constants  to  be  determined  will  not 
vary  appreciably  during  the  half  century.  From  each  sum  is  subtracted  the  effect  of 
small  arbitrary  corrections  to  the.  elements — 

Sh  =  —  o/7.044; 

6k  =  —  o".4i9 

so  chosen  as  to  make  the  constant  terms  of  (?;.  .v.  1)  and  (v.  c.  1)  vanish. 


Constant  terms  of  the  coefficients  (v.s.  1),  etc. 


Action  of — 

(V.S.l) 

(V.C.I) 

(v.s.  2) 

(v.  c.  2) 

{v.s.  3) 

3) 

// 

// 

// 

// 

// 

// 

Neptune 

4  0. 844 

-0.093 

-f  0. 052 

—0.005 

-fo.  002 

0. 000 

Saturn,  first  order 

—0. 002 

-1  0.005 

-0.039 

-j-o.  109 

— 0. 003 

+0.  01 1 

Jupiter,  first  order 

—0.005 

-|-o.  001 

—0.  100 

-f  0. 023 

—0. 009 

+0. 002 

Saturn,  second  order 

0. 000 

—0. 001 

—  0. 004 

—0. 012 

0. 000 

0. 000 

Jupiter,  second  order 

0. 000 

0. 000 

0. 000 

0. 000 

0. 000 

0. 000 

Sum 

+0. 837 

0. 088 

—0. 091 

+0.115 

—0.  OIO 

-  0.013 

Ae  or  An 

-0. 837 

4  0.088 

—0  049 

-ho.  005 

—0.003 

0. 000 

Residual  constants 

0. 000 

0. 000 

—0. 140 

-f  0.  120 

-0.013 

-f  0. 013 
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TABLES  OF  URANUS. 
Constant  terms  of  the  coefficients  (v.  s.  1),  etc. — Continued, 


Action  of  — 

(P.  J- i) 

(P. '.I)" 

(p.  S.2) 

(P.  C.2) 

(P-  J.  3) 

(P-  <*-3) 

Neptune 

-  5 

~  30 

O 

-  4 

Saturn,  first  order 

+435 

+  96 

+34 

-  4 

+  1 

—  1 

Jupiter,  first  order 

+  188 

+555 

+  18 

+47 

+  2 

+3 

Saturn,  second  order 

+  7 

—  1 

+  2 

—  1 

Sum 

+625 

+620 

4  54 

+38 

+3 

+2 

A  elements 

+  9 

+  88 

+  1 

+  6 

0 

0 

Residual  constants 

+634 

+708 

+55 

+44 

+3 

+2 

Instead  of  using  these  total  residuals  in  the  tables,  the  residual  due  to  each  planet 
is  tabulated  separately. 

To  form  the  remaining  terms  of  (v.  s.  1)  and  (v.  c.  i)  the  coefficients  of  the 
perturbations  in  Tables  A  to  F  which  depend  on  any  one  argument  are  added  together, 
and  those  which  vary  appreciably  with  the  time  are  reduced  to  1 900  by  adding  half 
the  coefficient  of  T'.  The  terms  of  the  perturbations  are  then  divided  into  groups  so 
that  the  arguments  of  each  group  shall  differ  only  by  multiples  of  g'.  Thus,  each  group 
will  be  of  the  form — 

Sa{  sin  (A  -f  ig' )  +  2\  cos  (A  +  ig') 
which  is  at  once  reducible  to  the  form — 

(v.  c.  o)  +  2 :(y.  s.  i)  sin  ig  +  2(v.  r.  i)  cos  ig. 
The  arguments  A  have  been  taken  as  follows: 


Arguments  for 

Tables  of  Uranus. 

Arg.    1  zz 

9'-  9" 

Arg.   2  zz 

9-  91 

Arg.  3  = 

9o—  9' 

Arg.  4zz  ' 

9  —  29' 

Arg.   5  = 

39'—  9 

Arg.  6  zz  — 

49'+  9  +  9o 

Arg.  7zz 

9'—  9+9o 

Arg.  8  =  - 

9'  —  *9+9o 

Arg.  9-- 

9'  +  39—9o 

Arg.  10  =  — 

39'  +  49-9o 

Arg.  1 1  ~  — 

39'  —  39+  2«7o 

Arg.  1 2  ~  — 

9'  +  59-9o 

Arg.  13  =- 

49'  +  79— 290 

Arg.  14  =  - 

9'  —  59  +  39o 

In  the  following  exhibits  each  argument  is  designated  as  above  by  its  number  in 
parentheses.  The  integers  at  the  left,  o,  1,  2,  etc.,  designate  the  multiples  of  the 
arguments  in  the  usual  way. 
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Table  G. — Exhibit  of  the  coefficients  of  the  periodic  terms  of  the  perturbations  of  Uranus,  reduced 

to  the  epoch  1900. 

ACTION  OF  NEPTUNE;  ARG.  1. 


/  T  \ 

{v.c.o) 

(v.s.  1) 

(V.C.I) 

{v.s.  2) 

(v.  c.  2) 

COS 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

COS 

sin 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

0. 000 

0. 000 

0. 000 

40. 002 

0. 

000 

I 

-27. 871 

+  19.869 

—  I.  191 

—  1. 012 

-4-540 

+  3-  743 

-0. 085 

-0. 073 

— 0. 

287 

+0.  237 

2 

4  28.  793 

+  10.035 

4-  0.619 

-2.068 

+0. 878 

+  0.  373 

+0. 033 

—0.  140 

+0. 032 

+0. 027 

1 
0 

-  4.327 

+  14.  280 

— 16.  440 

+  8.  353 

+8.913 

+  18.  376 

-0.  477 

+0.  214 

+0. 250 

+o.599 

4 

+  2.063 

—  2.672 

-i  4.244 

+2.  195 

+  2.  539 

—  4.  664 

-  0.  142 

-0. 027 

—0.005 

+0.  114 

5 

—  0.845 

—  0. 08  r 

+  0.409 

+  3037 

+2.855 

-  0.429 

+0.  841 

+2.  822 

+2.808 

—0.  841 

6 

0.  182 

+  0.306 

+  0.592 

-a.  546 

—0.500 

-  0.518 

+0.  480 

—0.  624 

—0.  620 

-0.  474 

7 

{  0.066 

—  0. 148 

~  0.  255 

-  0.  061 

-0. 043 

+  0.213 

+0.518 

+0. 014 

+0. 014 

-0.518 

8 

0.076 

+  0. 017 

+  0.047 

+0.  114 

+0. 090 

—  0.041 

-0. 079 

—0.  119 

— 0. 

119 

+0. 079 

9 

i-  0.030 

\-  0.027 

+  0.035 

-0. 054 

—0. 040 

—  0.  02 1 

—0. 02 1 

+0.047 

+0.047 

+0. 021 

10 

T     O.  002 

—  0.021 

-  0.030 

\  0. 002 

+0. 002 

+  0.030 

+0. 019 

0. 000 

0. 

000 

—0. 019 

1 1 

O.  OI  I 

+  0.006 

f-  0.007 

-fo.  012 

+0. 012 

—  0.007 

—0.006 

—O.  Oil 

—0.  on 

+0.006 

/  ¥  \ 

(v.s.3) 

io8  (p.  c.  0) 

io*(p.  s.  1) 

io8(p.r.  1) 

cos 

sin 

cos 

sin 

COS 

sin 

COS 

sin 

cos 

sin 

// 

ft 

// 

// 

O 

—0. 001 

0. 000 

—    .  2 

+  5 

+ 

59 

I 

-0.005 

—0.003 

—0. 017 

+0.  015 

-1 139 

~I597 

-404 

+314 

+ 

18 

—  12 

2 

+0. 002 

—  0.  010 

0. 000 

+0.  002 

—  642 

+  1  840 

+436 

-\  130 

+ 

26 

—  122 

3 

-0.  027 

+0.  013 

+0.015 

f  0.  035 

-1895 

+  571 

—45o 

-839 

—  I 

107 

+528 

4 

0.  000 

-{-0. 002 

+0. 002 

0. 000 

+  403 

+  315 

-119 

+243 

+ 

307 

+  171 

5 

-ho.  007 

+  0. 070 

+0. 070 

— 0. 007 

+  14 

—  149 

—406 

+  52 

+ 

54 

+376 

6 

—0.005 

4  0. 017 

+0. 017 

+0.005 

-  57 

+  33 

+  83 

+  91 

+ 

77 

-  75 

7 

f  0.451 

— 0. 061 

—0. 061 

-0.451 

+  29 

+  12 

+  11 

—  45 

37 

~  7 

8 

0. 087 

—0. 092 

-0. 092 

j  o.  087 

-  3 

—  15 

—  20 

+  8 

+ 

8 

+  20 

9 

c  001 

—0. 070 

—0. 070 

+0. 001 

—  5 

+  6 

+  7 

+  6 

+ 

6 

-  7 

10 

—0.003 

-fo.  016 

+0. 016 

+0.003 

+  4 

0 

0 

—  5 

5 

0 

11 

* 

-  3 

+  1 

+ 

1 

+  3 
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Table  d.— Exhibit  of  the  coefficients  of  the  pwiodic  terms  of  the  perturbations  of  Uranus,  reduced 

to  the  epoch  1900 — Continued. 

ACTION  OF  NEPTUNE;  ARG.  i -Continued. 


(I) 

IO8  (p.  S.  2) 

io8  {p.  c.  2 ) 

ioP(p.  J.  3) 

10s  (p.  r.  3) 

(5.  c.o) 

(b.S.l) 

COS 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

COS 

sin 

" 

// 

// 

// 

o 

+  i 

+  2 

-0.013 

-f-o.  071 

I 

-  34 

+29 

+  9 

+  6 

4  0. 025 

4  0. 023 

+0. 014 

-0. 183 

2 

4-  ii 

+  6 

—  2 

+  9 

+0.  Oil 

— 0. 001 

—0. 151 

+ 0.  184 

3 

+  25 

+61 

+43 

—  21 

+  4 

+  4 

—  1 

-f  0. 021 

f  0. 002 

-f  0.  262 

+0.  004 

4 

+  19 

-41 

-37 

-  15 

0 

0 

0 

0 

0. 000 

—0. 01 1 

—0.013 

— 0.  026 

5 

—  147 

+48 

+48 

}  147 

+8 

0 

0 

—8 

— 0. 009 

— 0. 002 

+0. 033 

—0.  096 

6 

+  33 

+  27 

+  27 

-  38 

-5 

—  3 

—  3 

+5 

-f  0. 001 

-f-o.  002 

—0. 027 

+0.  009 

7 

—  i 

+67 

+67 

+  1 

f  1 

+22 

+22 

—  1 

-j-o.  oto 

-ho.  007 

8 

+  18 

— 10 

—  ro 

-  18 

4-7 

—  5 

—  5 

-7 

0. 000 

—0. 006 

9 

—  8 

—  4 

—  4 

-f-  8 

f8 

+  1 

+  1 

—8 

—0. 002 

-f  0.  OOI 

IO 

o 

+  3 

+  3 

0 

(0 

(b.C.l) 

(b.S.2) 

(b.C.2) 

(b.s.i) 

(b.a)  . 

cos 

sin 

COS 

sin 

COS 

sin 

COS 

sin 

COS 

sin 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

-f  0. 016 

-j-o.  014 

+0. 002 

I 

—0.  421 

+0.  254 

— 0. 019 

-0. 039 

-0. 047 

4-0.  027 

2 

4  0.  296 

+0.  165 

+0.003 

—0.  01 1 

— 0. 007 

—0.003 

-f  O.  OOI 

—0.  002 

— 0. 002 

—0.  OOI 

3 

— 0. 016 

—0.300 

—0.093 

+0.018 

-fo. 016 

1  0. 089 

—0. 010 

+0.  002 

-}  0. 002 

4-0. 010 

4 

—0.036 

+0.031 

+0. 039 

+0.  035 

4  0. 035 

-0. 039 

0. 000 

0.  000 

0. 000 

0. 000 

5 

-0.086 

-0.  035 

+0.005 

— 0.  049 

—0. 049 

—0.005 

0. 000 

+0.013 

+0. 013 

0. 000 

6 

+0.005 

+0.  023 

—0. 009 

{  0.  004 

-fo. 004 

-f  0. 009 

-fo.  007 

—0.  006 

—0. 006 

— 0.  007 

7 

+0. 007 

—0.  010 

—0. 026 

—0.  009 

—0. 009 

4-0. 026 

—0. 009 

—0.003 

-0.003 

4-0.  009 

8 

—0. 006 

0. 000 

-j-o.  002 

+0.008 

+0. 008 

—0. 002 

0. 000 

0. 000 

0. 000 

0.  000 

9 

-j~o.  001 

-f  0.  002 

-fo.  002 

—O.  OOI 

—0.  OOI 

—0. 002 

—0.003 

+0.  004 

40. 004 

+0.003 

ACTION  OF  SATURN ;  ARG.  2. 


(2) 

(v.  c.  0) 

(v.s.  1) 

(v.* 

•1) 

(  V.  S.  2  ) 

( v.  c.  2 ) 

cos 

sin- 

cos 

sin 

cos 

sin 

COS 

sin 

cos 

sin 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

0. 000 

0. 000 

0. 000 

—0. 042 

-fo.  098 

I 

-18. 585 

+  12.  603 

+0. 456 

—  1.  406 

4-1. 406 

+0.  456 

+0. 030 

-0.  043 

4-0. 043 

+0.030 

2 

+  1.658 

+  3-752 

0. 907 

+3-  o45 

+  I-575 

4-1.597 

+0.  009 

—0.  023 

+0. 023 

4  0. 009 

3 

—  0.  661 

4-  0.496 

-  0. 368 

—0.  127 

-0.  139 

4  0.  478 

—0. 150 

4  0.086 

4-0. 018 

+  0. 170 

4 

-  0. 175 

-  0.  148 

4-0. 025 

—0.  109 

-0.  149 

-0.  OOI 

—0.  020 

-0. 039 

-0. 039 

+0. 024 

5 

+  0.034 

—  0.065 

+0.038 

+0.  004 

—0.  014 

—0.  052 

^  0.  012 

—0. 009 

—0.  on 

— 0. 01 2 

6 

+  0.025 

4-  0.007 

4-0. 006 

4-o.  016 

-ho.  018 

—0. 006 
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Table  G. — Exhibit  of  the  coefficients  of  the  periodic  terms  of  the  perturbations  of  Uranus,  reduced 

to  the  epoch  1900 — Continued. 

ACTION  OF  SATURN;  ARC  2— Continued. 


(v.  s.  3) 


(2)  |— 


(*'.  '.3) 


// 

'/ 

// 

0 

— 0. 002 

+0.011 

I 

—5-  016 

+3-  426 

+3.  430 

2 

—2.  129 

—2.  220 

-2.218 

3 

0.  000 

-j-o.  002 

— 0. 002 

4 

— 0.  001 

0.000 

— 0. 004 

5 

0. 000 

-j-o.  001 

— 0. 001 

sin 


(i>.  s.  4) 


I 


(v.  c.  4) 


cos 


I 


// 

o.  000  I    .     .jo.  OOO 
[-5.018  \—  o.  292  '  jo.  203  I --j-o.  203  +0.  292 

+2.133     0.000  J   0.000     0.000  I  0.000 

j  I 

0.000  —0.005  j   O.OOI  —O.OOI  +0.005 

+ O.  OOI        O.  OOO       O.  OOO       O.  OOO  '     o.  OOO 

0.000     0.000  1+0.007  1—0.007  0.000 


(v.  s.  5) 

(»■ 

*5) 

cos 

sin 

cos 

sin 

'/ 

// 

// 

// 

O.  OOO 

O.  OOO 

—0. 017 

+0. 012 

+0. 012 

+0. 017 

—0. 029 

—0.008 

-0.008 

+0. 029 

(2) 


108  (p.  c.  o) 


(2) 


+  II 
T53o 
-809 

-115 
+  35 
+  15 
—  2 


108  (p.  s.  3) 


+  7  672 
4-  378 

-  i54 

-  41 


io8  {p.  s.  1 ) 


IO8         C.  i) 


437 


95 


io8  (p.  s.  2) 


-2  533    -13  179     -13  459      +2  493 


-  244  1  —  225 

+  31  -  80 

+  24  j  -T-  6 

8      -  3  '  +  8 

6      -  4  '  +  1 


239  j  +600 
104  I  —  29 
34 
3 
4 


+  36 
-ri  709 

—  282 

—  2 


12  — 


+ 
+ 


+  2654 
+  21 

-  34 

-  5 

4-  3 


io8  (p.  c.  2) 


-  5 
+2  642 

+  15 

-  32 

-  5 
+  3 


-1  703 
+  276 
-f  16 

-  9 

-  3 


+    3  j  •  • 

+366  -540 

+  184  ,  -174 

—  10  —  7 


io8  (p.  c.  3) 


jo8  (p.  s.  4)         io8^.  c.  4) 


—  2 
+540 
-174 

-  7 


*.  o 

-366  +  24 

-184  —  11 

-  IO 


37  4-  37  -  24 
28  I    +28  '    +  11 


[b.  c.  o) 


(6.  s.  1) 


+  0.  196 
+  o.  076 
+0. 026 
+0. 004 
— o.  002 


.   .  +0.252 

—0.037  I  —0.836  1  +3.063 

— o.  010  ■  +0.  101  — o.  032 

■i  o.  006    +0. 018  +0. 018 

+0. 002  !  —  o.  003  +0. 006 

-o.  002  O.  OOO 


(2) 


(b.C.  I) 

(*.  5.  2) 

(*.  C.  2) 

s.  3) 

(*•  c.  3) 

COS 

sin 

COS 

sin 

COS 

sin 

cos 

sin 

COS 

sin 

// 

// 

'/ 

// 

// 

// 

// 

// 

// 

// 

4-0.  222 

-0. 052 

+0. 014 

—0. 008 

+0. 004 

+  2.  02I 

+2.  224 

+0.  106 

4  0.086 

+0.086 

-0.  074 

—0. 067 

—0. 044 

—0. 032 

+0.063 

+O.080 

—0.051 

+0. 104 

—0. 006 

-0. 034 

—0. 052 

—0. 006 

+0.009 

+0.005 

+0. 010 

+  0.  012 

+0.018 

+0.005 

+0.  008 

+  0. 008 

—0.003 

+0. 002 

+0.  OOI 

—0.005 

+0.008 

—O.  O06 

+0.005 

—0. 002 

+0.  002 

+0. 002 

-j-o.  002 

+0.  OOI 

—0. 002 

—0. 002 

— 0.  OOI 

O.  OOO 

—0.  002 

•  • 
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Table  G.— Exhibit  of  the  coefficients  of  the  periodic  terins  of  the  perturbations  of  Uranus,  reduced 

to  the  epoch  of  1900 — Continued. 

ACTION  OF  SATURN;  SECULAR  VARIATIONS  OF  THE  COEFFICIENTS;  ARG.  2. 


(2) 


(v.  c.  o) 


-J-o.  046 


-0.085 


(V.  S.  I) 


-1-1.390 

— O.  OOI 


4-0.984 

— o.  020 


(v.  C.  I) 


+ 0.986 

— o.  014 


-I. 398 

— o.  017 


(V.  5.  2)                                  (V.  C.  2)                                     (V.  S.  3) 

1 

(v.  c.  3) 

COS 

sin  cos 

t 

sin        |  cos 

sin 

cos  sin 

I 

2 

// 

+1.83 

—O.OOI 

// 

+0. 15 
—0. 027 

//       i           //  // 
+0.  15    !        -1.83           -f  0.090 

—O.027             4-o.  OOI              f  O.O5O 

// 

4-0.  on 
-fo.  049 

//  // 
-fo.  on  —0.090 
-f  0.049  —0.050 

=~' 

(p.  *.  >) 

(p.c.  I) 

(p.  s.  2) 

(p.  r.  2) 

COS 

sin 

COS 

sm 

cos 

+3 
+4 

sin 

cos 

sin 

-91 

+  3 

+  132 
+  1 

+132 

-f  I 

+91 

-  3 

-41 
—  1 

-41 

—  I 

"3 
-4 

ACTION  OF  JUPITER;  ARG.  3. 


(v.  c.  o) 


(v.  s.  I) 


(V.  C.  I) 


(v.  s.  2) 


(v.  c.  2) 


K3) 

cos 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

cos 

sin 

// 

// 

ff 

// 

// 

// 

// 

ff 

ff 

tf 

0 

0. 000 

0. 000 

0. 000 

—0.  100 

4-0. 025 

1 

—21.320 

-48.  623 

4-4. 469 

-1.833 

—0.803 

—  2. 009 

—  0.  202 

—0. 019 

—0. 015 

—0.  124 

2 

-  0. 179 

—  0.  215 

- 1. 134 

4  0.  465 

-0.  575 

—  1.  224 

1-0.  036 

—0. 025 

4~o.  001 

4-0. 020 

3 

4-  0.024 

+  0.008 

—0. 007 

4  0. 014 

-  0. 006 

—0.003 

0.043 

4-o.  021 

— 0.  017 

-0. 043 

io8  (p.  c.  0) 

io8  ( p.  S.  I  ) 

io8  (p.  c.  1) 

io8  (p.  s.  2) 

io8  (p.  c.  2) 

(3) 

cos 

sin 

COS 

sin 

cos 

sin 

COS 

sin 

COS 

sin 

0 

—  I 

4-188 

4555 

4-18 



4-47 

1 

—10302 

4-4  518 

—461 

-952 

-586 

r  261 

-41 

-61 

-67 

4-37 

2 

-f  r9 

-  32 

4-121 

4-256 

-236 

-f  93 

4-  1 

-  4 

4-  8 

-  7 

3 

2 

4-  6 

-  3 

0 

—  2 

4-  3 

4-  4 

4-  9 

-  9 

4-  4 
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Table  G. — Exhibit  of  the  coefficients  of  the  periodic  terms  of  the  perturbations  of  Uranus,  reduced 

to  the  epoch  1900 — Continued. 

ACTION  OF  JUPITER;  ARC  3-Continued. 


(3) 


(b.  c.  o) 


(b.  s.  1) 


(b.  c.  1) 


// 

-fo.  066 
— o.  012 


— o.  006 


+0. 059 

-o.  275 
— o.  002 


+6.583 

-|-o.  006 


+0. 054 

-o.  591 
— o.  006 


-o.  287 
-o.  002 


(b.  S.  2) 


(b.  C.  2) 


(3)  !  


I 

l 

—0. 024 

^0.046 

— 0. 048 

— 0. 020 

+0.  003 

—0.  006 

+0.  006 

4  0. 003 

2 ' 

-0.052 

+0.  108 

—0.  108 

—0.  052 

+0. 001 

—0. 002 

-f-o.  002 

4  0. 001 

3 

0.003 

-r  0.  006 

—0.  006 

-0.003 

(*.  *.  3) 


(*•  c.  3) 


ACTION  OF  JUPITER  AND  SATURN;  ARGUMENTS  4  TO  14. 


(Z'.5.I) 


// 

// 

+  19.  508  COS 

(  4) 

+  142.  938  sin 

(  4) 

I.  924  COS  2 

(  4) 

0. 093  sin  2 

(  4) 

4-  0. 055  cos  3 

(  4) 

0. 039  sin  3  * 

;  4) 

4-75-70  cos 

5) 

102.  30  sin 

( 5) 

-  O.  183  COS  2 

(  5) 

0.  573  sin  2 

( 5) 

4-  O.  030  COS 

(  6) 

0. 018  sin 

(  6) 

—  O.  OI2  COS 

(  7) 

0.  042  sin 

(  7) 

—  0. 091  COS 

I  8) 

0. 013  sin 

(  8) 

—  O.  69I  COS  2 

(  8) 

-4- 

0.  376  sin  2 

(  8) 

4-  0.  216  COS 

(  9) 

0. 038  sin 

(  9) 

-  0. 052  COS 

10) 

4- 

0. 054  sin 

(10) 

-  0. 004  COS 

(") 

0. 042  sin 

(11) 

—  0.  150  COS 

(12) 

4^ 

0. 004  sin 

(12) 

—  0. 056  COS 

(13) 

0.  007  sin 

(T3) 

—  0.  1 10  COS 

(14) 

4- 

0.  117  sin 

(14) 

// 

// 

4-  0.  027  COS 

(  6) 

0. 014  sin 

(  6) 

—  0. 029  COS 

(  7) 

0. 015  sin 

(  7) 

4-  0. 028  cos 

(  8) 

0. 002  sin 

(  8) 

—  O.  368  COS  2 

(  8) 

0. 056  sin  2 

(  8) 

—  O.  OOI  COS 

(  9^ 

0.  160  sin 

(  9) 

4-  0. 135  cos 

(10) 

0.  112  sin 

(10) 

4-  0. 012  cos 

(11) 

0. 061  sin 

(11) 

4-  0.  219  cos 

(13) 

4- 

0.  264  sin 

(13) 

(v.c.i)  = 

4-o.  020  COS 

(  6) 

+0.031  sin 

(  6) 

— 0. 003  COS 

(  7) 

—0. 035  sin 

(  7) 

—O.  OIO  COS 

(  8) 

+0. 030  sin 

(  8) 

—O.  296  COS  2 

(  8) 

+0.  206  sin  2 

(  8) 

—0.  140  COS 

(  9) 

—0. 003  sin 

(  9) 

—0.  154  COS 

(10) 

—0.  209  sin 

(10) 

—0. 027  COS 

(II) 

+0. 076  sin 

(11) 

4-0.  152  COS 

(13) 

—0.  241  sin 

(13) 

// 

(7'.J.2)  = 

4-0.  027  COS 

(  8) 

4-o.  002  sin 

(  8) 

—O.  Ol8  COS  2 

(  8) 

—0. 003  sin  2 

(•8) 

—0. 015  COS 

(II) 

-0. 032  sin 

(") 

4-o.  on  cos 

(13) 

-\  0. 066  sin 

(13) 

// 

// 

(V.C.2)  = 

—0. 002  cos 

(  8) 

4-o.  027  sin 

(  8) 

—O.  OI5  COS  2 

(  8) 

+0. 010  sin  2 

(  8) 

—0. 050  COS 

(11) 

—0. 047  sin 

(") 

—0. 046  COS 

(13) 

—0. 011  sin 

(13) 

lC?{p.  C.  O  j  = 

—      4  sin 

(  8) 

—       36  COS  2 

(  8) 

—     56  sin  2 

(  8) 

4-      1  cos 

(12) 

4-     32  sin 

(12) 

—          I  COS 

(13) 

—      8  sin 

(13) 

4-      25  COS 

(14) 

-f     23  sin 

(14) 

(p.  5.  I)  = 

+       4  sin 

(  8) 

4         21  COS  2 

(  8) 

4-     62  sin  2 

(  8) 

—      28  COS 

(13) 

4-     18  sin 

(13) 

(f>.C.  I)  = 

—      4  cos 

(  8) 

—       40  COS  2 

(  8) 

4-     35  sin  2 

(  8) 

4-       22  COS 

(13) 

-J-      8  sin 

(13) 
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TABLES  OF  URANUS. 


III.— STATEMENT  OF  THE  QUANTITIES  CONTAINED  IN  THE 

SEVERAL  TABLES. 

§  i .  Epochs  and  arguments. 

The  methods  adopted  in  the  tabulation  of  the  preceding  results  are  in  large  part 
determined  by  the  form  in  which  the  perturbations  have  been  computed  and  reduced. 
The  small  periodic  perturbations  by  Neptune  having  been  computed  with  the  fixed 
elliptic  elements  of  the  two  planets  for  1900,  we  should  use  the  mean  anomalies  g" 
and  g'  from  the  fixed  perihelion  of  this  epoch  in  forming  the  arguments  of  the  tables 
of  perturbations  by  Neptune. 

But  in  the  action  of  Jupiter  and  Saturn  the  perihelia  of  1850  have  been  in  the  first 
place  taken  as  fixed,  and  the  effects  of  their  secular  variations  on  the  perturbations 
have  been  included  as  terms  of  the  second  order.  Hence,  in  these  cases,  all  the  mean 
anomalies  should  be  reckoned  from  the  perihelia  of  1850,  and  those  of  Jupiter  and 
Saturn  should  be  taken  as  increasing  uniformly  with  the  time,  because  the  effect  of  the 
great  inequality  is  included  in  the  terms  of  the  second  order. 

The  question  whether  the  great  inequality  of  the  mean  longitude  of  Uranus  pro- 
duced by  Neptune  should  be  included  in  the  mean  anomaly  of  Uranus  is  a  question  the 
decision  of  which  is  of  no  practical  importance,  since  the  effect  of  including  it  will  be 
only  two-hundredths  of  a  second  for  the  century  before  or  after  the  central  epoch. 
I  think  that,  contrary  to  what  I  have  done  in  the  case  of  the  four  inner  planets,  it  is 
better  to  omit  it  and  regard  the  mean  anomaly  as  increasing  uniformly  with  the  time. 

In  the  case  of  the  argument  for  the  equation  of  the  center  we  recall  that,  in  the 
transformations  of  the  preceding  section,  the  effects  of  the  secular  variation  of  the 
eccentricity  and  perihelion  of  Uranus,  as  well  as  of  its  variation  of  long  period,  were 
included  in  the  valuer  of  (v.  s.  i)  and  (v.  c.  i)  developed  in  powers  of  the  time.  But 
the  inequality  of  long  period  produced  by  Neptune  in  the  mean  longitude  is  omitted. 
Hence  the  argument  of  the  equation  of  the  center  should  be  affected  with  this  ine- 
quality, and  the  secular  variation  of  the  eccentricity  should  be  omitted,  as  its  effect  is 
included  in  the  values  of  (v.  s.  i)  and  (v.  c.  /)  already  developed. 

The  adopted  constituents  of  the  arguments  are  shown  in  Table  H  following. 
There  being  two  values  to  be  used  in  the  case  of  Uranus — that  to  be  combined  with 
Neptune  is  called  g' ;  that  for  Jupiter  and  Saturn  g(.  The  definitions  of  the  constituents 
are  these: 

the  mean  anomaly  of  Neptune  from  the  fixed  perihelion  of  1900,  as  adopted 
in  computing  the  perturbations,  the  mean  longitude  being  so  taken  as  to  increase  uni- 
formly with  the  time  and  represent  its  values,  as  affected  by  the  terms  of  long  period, 
at  the  two  epochs  1850  and  1900; 

g' ,  the  mean  anomaly  of  Uranus  from  the  fixed  perihelion  of  1900,  taken  as  in 
the  case  of  Neptune; 

the  same  from  jthe  fixed  perihelion  of  1850; 
g}  the  mean  anomaly  of  Saturn  from  its  fixed  perihelion  of  1850; 
g0,  the  same  for  Jupiter. 
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The  units  of  the  arguments  1  to  5  have  been  taken  so  that  600  shall  make  a 
circumference,  and  those  of  6  to  14  so  that  60  shall  make  a  circumference.    Hence — 

Unit  of  arguments  1  to  5  zzo°.6 
Unit  of  arguments  6  to  i4  =  6°.o 

The  adopted  numerical  values  of  the  constituents  of  the  arguments  are  as  follows: 


Table  H. — Constituents  of  arguments  for  periodic  perturbations  of  Uranus. 


Planet. 

Symbol. 

Value  of  argument  for — 

Increment 
in  four 
years. 

1850 

1900 

Centennial  motion. 

Neptune 

9" 

0 

292.  109 

0 

41.339=  68.899 

218.  467  =    364.  112 

I4-564  5 

Uranus 

9' 

220. 077 

74.320=  123.  867 

428.498=    714.  163  1 

28.  5665 

Uranus 

220.  170 

74.  412  =  124. 021 

428.498=  714.163 

28.  5665 

Saturn 

9 

2S4.  713 

#I75-  753  =  292.  922 

1  222.  113  =  2  036.  855 

81.4742 

Jupiter 

9o 

14S.  005 

225.417  =  375.694 

3034.904  =  5058.  174 

202.  327  0  j 

The  numerical  values  of  the  arguments  necessary  for  the  tables  of  perturbations 
are  these: 


Arg  1: 

ff' 

-  9" 

54.968  + 

350-052 

T 

2 

ff 

-  9: 

168.901  +  I 

322.692 

T 

3 

-  9/ 

251.673  +  4 

344.01 1 

T 

4 

ff 

-  *9i 

44.880  4- 

608.529  T 

5 

39i 

—  ff 

79.141  4- 

105.634 

T 

6 

-4.<7i'+  9 

+  ffo 

17-3  + 

423.8 

T 

7 

ffl  —  9 

+  ffo 

20.7  + 

373-5 

T 

8: 

—  ffl—2ff 

+  ffo 

?6.583  + 

27.030 

T 

9 

-    ffl'  +  3ff 

-  ffo 

37-91  + 

33-82 

T 

10 

■  —39i+49 

-  ffo 

42.39  + 

94.68 

T 

1 1 

—  3ffi  —  39 

+  290 

lO.I  + 

186.3 

T 

12 

-  ffi+59 

—  9o 

36.49  + 

441.19 

T 

13 

—  4/7/  +  79 

—  2ff0 

20.30  + 

128.50 

T 

H' 

—  ffi—59 

+  3ffo 

13-85  + 

427.61 

T 

As  in  previous  tables  of  this  series,  a  tabular  year  is  adopted  which  coincides  with 
the  ordinary  calendar  year,  except  in  January  of  leap  years,  when  the  count  is  one 
day  less.  The  tabular  year  commences  with  Greenwich  mean  noon.of  December  31 
of  the  year  preceding  in  the  case  of  common  years,  and  from  Greenwich  mean  noon 
January  1  of  leap  years. 

Table  I  gives  the  value  of  the  mean  longitude,  mean  anomaly,  longitude  of 
node,  and  arguments  for  the  beginning  of  every  fourth  tabular  year  from  1600 
to  2000.    The  tables  are  limited  to  this  period,  because  previous  to  1600  only  an 
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approximate  ephemeris  can  be  required,  and  the  data  for  this  purpose  can  readily  be 
derived  by  the  computer  as  he  may  have  occasion  for  them. 

I  is  the  mean  longitude  of  the  planet,  counted  from  the  movable  mean  equinox 
in  the  usual  way,  taken  as  increasing  uniformly  with  the  time,  using  the  value  of  the 
mean  motion  and  motion  of  the  equinox  corresponding  to  the  fundamental  epoch  1 900.0. 

g  is  the  mean  anomaly  of  the  planet,  taken  with  the  uniform  sidereal  motion  from 
the  fixed  perihelion  of  1 900. 

9  is  the  longitude  of  the  node  from  the  mean  equinox  of  the  date,  taken  as 
increasing  uniformly  with  the  motion  for  1 900. 

The  arguments  1  to  14  need  no  explanation,  being  derived  from  the  expressions 
already  given. 

Table  II  gives  the  reductions  of  the  quantities  of  Table  I  to  the  beginning  of  each 
month  in  a  four-year  cycle. 

Table  III  gives  the  motions  of  the  epochs  and  arguments  in  days.  The  argu- 
ment with  which  it  is  to  be  entered  is  the  day  of  the  month,  except  in  January  of 
leap  years,  when  the  day  is  one  less  than  that  of  the  months  being  counted  from 
January  1 ,  and  February  of  1 700,  1 800,  and  1 900,  when  it  is  1  greater,  being  counted 
from  February  -1. 

§  2.  Tables  of  the  longitude. 

Table  IV  gives  the  values  of  the  secular  terms  and  of  the  terms  depending  on  the 
three  arguments  of  long  period.  They  are  expressed  as  values  of  the  coefficients  in 
the  form  (1),  page  304.  The  table  comprises  the  sum  of  the  following  five  classes  ot 
terms: 

a.  The  secular  terms  proper  as  given  in  (A),  page  308,  the  part  depending  on  the 
action  of  Neptune  being  multiplied  by  1.02. 

/?.  The  terms  of  long  period  due  to  the  action  of  Neptune  and  depending  on  the 
argument  2g"  — g'  giv^n  in  (B),  page  3 10.  The  constant  term  of  I  or  (v.  c.  o)  and  the  term 
in  T  are  omitted,  being  taken  as  included  in  the  mean  longitude  and  mean  motion. 

The  combination  of  terms  (B)  and  (A)  is  as  follows : 

//  //  //  // 

/=      33.100  T2  — 0.0173  T3  — 0.0622  T'  — 0.002  T5  (B) 

(v.  s.  1)  =  +  123.494  T  —  1.562   T2-o.5i6  T-0.014T4  (B) 

—  11.177     +0.01 1    (A) 

—  4- 1 12.317  T  —  1.55 1   T2-o.5i6  T3-o.oi4T 

(v.c.i)  =  —  41.127  T  -9.744  T2  — 0.067   T3  +  o.oi6T4  (B) 

—  27.212     +0.023   (A) 

-  -  68.339  T  -  9.72 1   T2  -  0.067  T3  +  0.0 16  T* 

(v.  s.  2)  =  +    7.258  T -0.092   T2- 0.03 1   T3  (B) 

—  0.653     4-0.001   (A) 

=  +    6.605  T  -  0.09 1   T2  -  0.03 1  T3 
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(v.  c.  2)  =   -  2.418  T  —  0.573  T2  - 0.004  T3  (B) 

—  i-595     +0.001   (A) 

=    -  4.013  T  -0.572  T2- 0.004  T3 

(v.s.  3)'=    +  0.445  T  -0.005  T2- 0.002  T3  (B) 

—  0.042   (A) 

=    +  0.403  T  -  0.005  T2  -  0.002  T3 

(v.  c.  3)  =    -  0.148  T  -  0.035  T2  (B) 

—  0.100   (A) 

=    —  0.248  T  —0.035  T2 

(v.  8.4)=    +  0.063  (v.  s.  3) 

(v.  c.  4)  =    +  0.063  (v.  c.  3) 

y  The  terms  of  long  period  of  the  second  order  depending  on  the  arguments  A 
and  Alr  and  classed  as  (C).  These  terms  have  been  computed  for  every  100  years  with 
the  following  results: 


Date. 

(v.  c.  0) 

(v.  s.  1) 

(v.c.  1) 

(V.  S.2) 

(v.c.  2) 

// 

// 

// 

// 

// 

1500 

—27.  20 

—2. 89 

—  10.  48 

-O.I3 

-O.75 

1600 

-30. 54 

-5.  82 

-  8.75 

—O.36 

—O.65 

1700 

—28.  70 

-7.63 

-  5-  43 

-O.  54 

-0.  45 

1800 

—22.  12 

—8.00 

-  1.28 

—O.  6l 

—0.  16 

1900 

—  12.03 

-6.86 

+  2.92 

—O.56 

4-o.  14 

2000 

—  0.  16 

-4.  49 

+  6.44 

—O.  42 

-fo.40 

2100 

+  11.42 

-1-39 

4-  8.69 

—O.  21 

H-o-59 

By  an  independent  computation  the  expressions  on  which  these  quantities  are 
based,  as  given  in  §  2  preceding,  have  been  developed  in  powers  of  the  time,  taking 
200  years  as  the  unit,  and  1800  as  the  zero  epoch.    The  results  are: 

//  //  //  //  //  //  // 

v.  c.6)  =  —  22.1 15  +  17.067  r  +  7.103  t2—  2.019  t3  — 0.365  t4  + 0.063  t6 4- 0.005  T<$ 
v.'s.  1)  =  —  7.985  +  0.794  r  +  3.054  t2  —  0.14 1  r3  —  0.219  2^  +  0.007  r5  + 0.005  78 
v.c.  1)  =  —   1.304+  8.618  r  + 0.108  t2  —  1.062  t3  +  0.033  r4  +  0.037  *5  — 0.005  T* 
^.^.2)  =  —  0.592—  0.031  r  +  0.222  t2  +  0.001  r3  — 0.017  r4 
v.c.  2)  =  —  0.167+  0.594  r  + 0.03 5  t2  — 0.070  r3  + 0.001  r4 

V.  S.  3)  ZZ  —    O.O3  I  —    0.002  T  +  O.OO9  T2 

v.  c.  3)  zz  —  0.008  +  0.030  r  +  0.003  7-2 

r  zz  interval  from  1800,  in  terms  of  200  years  as  the  unit  of  time. 

When  the  values  of  these  expressions  are  computed  for  the  epochs  1600-2000, 
and  each  reduced  to  the  same  system  by  the  addition  of  an  arbitrary  constant,  or,  in 
the  case  of  (v.  c.  o),  by  the  addition  of  an  expression  of  the  form  a  +  br,  they  are 
found  to  differ  by  quantities  of  which  the  mean  value  is  less  than  o".oi. 
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The  constants  in  question  are,  in  accordance  with  our  general  plan,  to  be  so  taken 
as  to  represent  those  arbitrary  corrections  to  the  elements  which  will  make  the 
values  of 

(v.  c,  o) ,  Dt  (v.  c.  o),  (v.  s.  i),  and  (v.  c.  i) 

all  vanish  at  the  epoch  1900.0.  This  will  leave,  for  the  remaining  quantities,  at  the 
epoch  1900,  the  residual  quantities: 

// 

(v.  s.  2)  for  1 900  zz  —  0.15 
(v.  c.  2)  for  1900  zz  —  0.04 
(v.  s.  3)  for  1900  zz  +  0.02 
(v.  c.  3)  for  1900  zz  —  0.01 

6.  In  column  I  the  minute  secular  acceleration  of  the  second  order  in  the  mean 
longitude  containing  the  square  of 'the  time  as  a  factor. 

In  {lie  perturbations  as  tabulated  in  the  preceding  section  the  value  of  the 
coefficient  of  Ta  in  this  expression  is  — o//.024«  But  this  includes  only  the  products  of 
the  masses  of  Jupiter  and  Saturn.  The  formulae  for  computing  the  complete  values 
of  the  term  are  given  in  Elements  and  Constants,  page  187.  By  means  of  them 
Dr.  Harshman  has  computed  the  value  of  the  acceleration  produced  by  each  of  the 
three  disturbing  planets,  taking  into  account  the  complete  values  of  their  several 
secular  variations.    The  results  are: 

// 

Action  of  Jupiter;  D?  £zz  +  0.003  8 
Action  of  Saturn;  — 0.032  8 

Action  of  Neptune;  +0.000  2 

Sum,  —0.0288 
Thus,  the  value  of  the  term  in  question  is  —  o".oi4  T2. 

e.  In  column  I  the  secular  variation  of  the  precession  from  1900,  of  which  the 
value  is — 

z/j?zzi".i09  Ta 

The  column  g  contains  the  preceding  values  (/?)  and  (£)  in  the  mean  longitude  and 
is  expressed  in  minutes  of  arc. 

Table  V  contains  the  values  of  the  coefficients  of  the  true  longitude  produced  by 
the  action  of  Neptune  (v.  c.  o),  (v.  s.  i),  etc.,  to  (y.  c.  3),  as  given  in  Table  Gr  of  the 
preceding  section.  The  numbers  of  Table  G  have  been  multiplied  by  1.02  for  the 
new  mass  of  Neptune. 

Table  VI  contains  the  corresponding  quantities  for  the  action  of  Saturn,  omitting 
the  terms  depending  on  the  arguments  2g  —g(  and  3^/ —  g.  The  numbers  are  corrected 
to  reduce  the  values  of  g  from  1 8  50  to  1 900. 

Table  VII  contains  the  secular  variations  of  the  coefficients. 

Table  VIII  contains  the  terms  of  the  coefficients  due  to  the  action  of  Jupiter, 
with  the  same  modification  as  in  the  case  of  Saturn. 

Table  IX  contains  the  inequality  of  the  true  longitude  produced  principally  by 
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the  action  of  Saturn,  but  including  the  terms  of  the  second  order  depending  on  the 
same  argument  due  to  the  product  of  the  masses  of  Jupiter  and  Saturn,  depending  on 
the  argument  2g—g*,  called  (4)  in  Table  G,  and  its  multiple. 

Table  X  contains  the  inequalities  of  the  true  longitude  depending  on  the  argument 
3#' — g  and  its  multiples. 

Tables  XI  to  XIX  contain  the  small  terms  of  the  second  order  depending  on  the 
products  of  the  masses  of  Jupiter  and  Saturn. 

Table  XX  contains  the  equation  of  the  center,  computed  with  the  eccentricity  of 
1900.    The  expression  is — 

// 

E  =  +  i9  401.813  sin  g 
+  570.161  sin  2 g 
+  23.233  sin  2>9 
+  1.082  sin  4(7 
+      .  0.054  sin  5$ 

Table  XXI  contains  the  reduction  to  the  ecliptic,  computed  with  the  inclination 
of  1900. 

§  3.  Tables  of  the  logarithm  of  radius  vector. 

Tables  XXII  to  XXX  give  the  numbers  for  computing  the  logarithm  of  the  radius 
vector  in  units  of  the  seventh  place  of  decimals. 

Table  XXII  contains  the  secular  terms  and  those  terms  of  long  period  which  can 
most  conveniently  be  tabulated  as  a  function  of  the  time.  They  are  composed  of  the 
following  classes  of  terms : 

A.  The  secular  terms  proper,  as  thus  designated  on  page  308.  When  the  portion 
due  to  the  action  of  Neptune  is  increased  by  0.02  of  its  amount,  these  terms  become — 

o8  (p.  c.  6)=—  26  T 
o8(/>.  s.  1)=—  2874T+3  T2 
o8(/>.  c.  i)=+i  175  T—  1  T2 
o8  (/>.  s.  2)=—  201  T 
o8(/>.  c.  2)  =  +  81  T 
o8  (/>.*.  3)=-  8T 
o8(p  c.3)=+  3T 

B.  The  terms  of  long  period  due  to  the  action  of  Neptune,  and  depending  on  the 
argument  2g"  —g(  as  found  on  page  310.    Multiplying  them  by  1.02  they  become — 

io8(p.c.o)=—  984T—       4T2+  3T3 

io*(p.s.  1)  =  -  4327T-1024T2-  7T3  +  2T4 

io*(p.c.  1)  =  —  12  980T+  i64T2  +  54T8+  1  T4 

io8(p.s.2)  =  -  306  T—     72  T2 

io8(p.c.2)z=-  918T+      uT2+  4T3 

io8(p.s.3)  =  -  20T-  5T2 

io8(p.c.3)  =  -  61 T+  1T2 
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C.  The  terms  of  the  second  order  of  long  period  depending  on  the  arguments 

A  =  5g—  2g0 


and 


Ai  =  —  2>g'  +  6g  —  2g0 
The  only  terms  depending  on  A  which  it  is  needful  to  include  are— 
io8 dp  =  +  58  cos  (A  —  g)  —  24 sin  (k—g) 


which  give — 


io8  (p.  s.  1)  =  +  58  sin  A  +  24  cos  A 
io8  (p.  c.  1)  =  +  58  cos  A  —  24  sin  A. 


The  terms  of  Sp  depending  on  Ax  give — 

io8  (p.  c.q):=(- 250  +  3T,)cosA1-(  4+  6^)8^^ 
io8(p.s.  1)=  (556+  i8T')  cos  Aj  — (807  —  26  T')  sinAi 
io8(p.c.  1)=  (523  -  22  T,)cosAl  +  (564+  ioT^sinA! 
\o*  (p.s.  2)=  (  30+  oTOcosAi-C  8-  iT^sinAx 
io8(p.c.2)  =  -(  12+   1  T')  cos  At  +  (  3  2  +  oT^sinA! 

The  numerical  values  of  these  quantities  have  been  computed  for  equidistant 
epochs  through  the  period  of  the  tables  with  the  following  results: 


Date. 

io8  (p.  c.  0) 

ioP(p.j.  1) 

io?(p.  s.  2) 

IO8  (  p.  C.  2  ) 

1500 

+  109 

—  1  076 

+298 

—  22 

+33 

1600 

+  3 

—  890 

+609 

-  9 

+32 

1700 

—  100 

-  544 

+791 

+  3 

+25 

1800 

-184 

-  114 

+812 

+14 

+  14 

1900 

-234 

+  314 

+679 

+25 

—  1 

2000 

-244 

+  657 

+427 

+3° 

-14 

2100 

—212 

4-  866 

4-116 

+29 

-26 

D.  But  they  are  to  be  modified  on  account  of  the  virtual  correction  of  the 
elements  applied  to  cause  the  corresponding  perturbations  of  longitude  to  vanish  at 
1900.    These  corrections  were: 

81  — +  12". os—  n".3iT 
Sn  =  —  1 1  ".3 1 
8e  =  +  3"43 
eS7r  —  -\-   1  "46 

The  table  of  the  elliptic  radius  vector  being  entered  with  a  value  of  g,  which 
includes  the  correction  <5/,  the  effect  of  this  correction  is  to  be  omitted.  To  find  the 
effect  of  the  other  correction  we  use  the  expression  for  Napierian  log  r  to  quantities  in  e2: 


log  r  =  log  a  -f-  1 


c  cos  g  —  -  e  cos  2g 
4 
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Whence,  for  the  required  corrections  to  log  r: 

S\ogr  =  —-{--ede — cosg.  Se  —  -cos  20.  eSe  —  sin  q.  e8n  —  -sin  29.  e2S7t 
6       a     2  J  2  J  2 

We  have 

da       2  Sn  0 

—  =  =: +0.000  004  80 

a        3  n 

—  eSe  z=+ 0.000  000  39 
2 

Multiplying  thesS  expressions  by  io8X  modulus,  we  find  for  the  corrections  in 
question — 

io8  (p.  c.  o)  =  +  229 
io8  (p.  s.  — 308 
io8  (p.  c.  1)  =  —  724 

IO8  (p.  S.  2)  —  —  22 

io8  (p.  c,  2)  =  —  51 

It  will  he  seen  that  these  corrections  nearly  annul  the  terms  at  the  epoch  1900. 

The  sum  of  the  quantities  (A)  to  (D)  are  those  to  be  included  in  the  table.  The 
table  also  contains  a  constant  +  33  -5-  io8  being  the  correction  to  reduce  log  a  as  given 
below  to  the  value  on  page  292. 

Table  XXIII  contains  the  coefficients  for  the  perturbations  of  the  common  loga- 
rithm of  the  radius  vector  produced  by  Neptune,  and  depending  on  Argument  1,  as 
found  in  Table  Gr  preceding.  The  values  of  Table  G  are  multiplied  by  1.02  for  the 
new  mass  of  Neptune. 

Tables  XXIV  and  XXV  contain  the  corresponding  coefficients  for  the  perturba- 
tions produced  by  Saturn  and  Jupiter,  and  depending  on  Arguments  2  and  3,  as  found 
in  Table  G. 

Tables  XXVI  to  XXIX  contain  the  small  terms  of  the  second  order  depending 
on  the  arguments  given. 

Table  XXX  contains  the  principal  or  elliptic  term  of  the  logarithm  of  the  radius 
vector,  including  the  constant  terms  due  to  the  action  of  the  planets.  For  the  constant 
term  of  the  table  we  have 

Log  a,  including  constant  terms;  1.283  7% 

Terms  depending  on  the  eccentricity;  +0.000  240  36 

Constant  term  of  the  table;  1.283  337  14 

The  formula  for  the  table  is — 

log  r—     1.283  337  H 

—  20  414  14  cos  g 

—  719  90  cos  2g 

—  31  97  cos  T>9 

—  1  57  cos  \g 

—  8  cos  5# 

In  this,  as  in  the  three  preceding  tables,  the  eighth  place  of  decimals  was  included 
in  computing  the  table,  but  was  dropped  in  copying  it. 
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§  4.  Tables  of  the  latitude. 

Tables  XXXI,  XXXII,  and  XXXIII  contain  the  coefficients  for  the  perturba- 
tions of  the  latitude  produced  by  the  three  disturbing  planets. 

Table  XXXIV  contains  the  value  of  the  inclination  i  of  the  orbit  to  the  moving 
ecliptic,  including  the  terms  of  long  period  and  of  its  log  sine,  for  every  ten  years  from 
1 600  to  2000. 

IV— PRECEPTS  FOR  THE  USE  OF  THE  TABLES. 

The  purpose  of  the  tables  is  to  enable  the  astronomer  to  compute  the  longitude, 
latitude,  and  radius  vector  of  Uranus,  referred  to  the  ecliptic  and  mean  equinox  of  the 
date,  for  any  Greenwich  mean  noon  between  the  years  1600  and  2000,  inclusive.  In 
the  event  of  a  position  being  required  without  those  dates,  an  extension  of  the  principal 
numbers  can  be  made  without  serious  difficulty. 

The  date  is  first  to  be  expressed  in  terms  of  the  Gregorian  calendar. 

Enter  Table  I  with  the  year,  or  the  first  preceding  year  found  therein,  and  take 
out  all  the  numbers  of  the  table  in  the  horizontal  line  with  the  year. 

Enter  Table  II  with  the  excess  of  the  given  year  above  that  with  which  Table  I 
was  entered  and  with  the  month.  Take  out  the  numbers  which  are  in  the  same  hori- 
zontal line  with  the  month  and  write  them  under  the  corresponding  numbers  from 
Table  I. 

Enter  Table  III  with  the  day  of  the  month,  except  in  January  of  leap  years,  when 
it  must  be  entered  with  a  number  one  less  than  the  day  of  the  month,  and  in  February 
of  1700,  1800,  and  1900,  when  it  must  be  entered  with  a  number  one  greater  than  the 
day  of  the  month  Take  out  the  numbers  in  the  horizontal  line  of  the  day  and  write 
them  under  the  corresponding  ones  from  the  preceding  tables. 

If  the  hour  is  not  Greenwich  noon,  compute  the  motion  for  the  fraction  of  a  day 
after  that  noon,  and  add  it  to  the  motion  for  davs. 

Form  the  sums  of  these  numbers.  If  the  sums  of  the  numbers  for  any  of  the  argu- 
ments exceed  the  period  of  the  argument,  subtract  the  greatest  multiple  of  the  period 
which  the  sum  contains.  This  multiple  is  600  for  arguments  1  to  5  and  60  for  the 
remaining  arguments.  The  remainder  will  be  the  arguments  with  which  the  subsequent 
tables  are  entered. 

For  the  longitude  enter  Table  IV  with  the  date  expressed  in  years  and  fractions, 
and  interpolate  the  various  numbers  to  the  date.  The  value  of  I  is  to  be  added  with 
those  of  I  already  found,  and  that  of  g  with  those  of  g  already  found.  The  sum  of  the 
values  of  I  and  g  from  the  first  four  tables  will  be  the  values  to  be  used  in  the  subse- 
quent computations. 

Enter  Tables  V  to  XIX  with  their  respective  arguments,  and  take  out  the  several 
quantities  (v.  c.  o),  (*;.  s.  1),  etc.,  writing  the  corresponding  values  under  those  from 
Table  IV.  The  algebraic  sum  of  the  partial  values  of  each  of  these  quantities  will  be 
the  final  values  to  be  used  in  the  computation. 
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With  these  final  values  compute  the  expression — 

Sv  =  (v.  c.  o)  +     &  1 )  sin  g  +  (y.  c.  1 )  cos  g  +  (v.  s.  2)  sin  2g  +  etc. 

The  expression  Sv  will  be  the  perturbation  of  the  longitude  of  Uranus. 
Enter  Table  XX  with  argument  g,  as  found  from  Tables  I  to  IV,  inclusive,  and 
take  out  the  value  of  E.    The  sum  of  the  quantities 

will  be  the  orbit  longitude  of  Uranus  referred  to  the  ecliptic  and  mean  equinox  of 
the  date. 

From  v  subtract  9.   The  remainder  will  be  u,  the  argument  of  latitude  of  Uranus. 

Enter  Table  XXI  with  argument  u,  and  take  out  the  reduction  R  to  the  ecliptic. 
This  reduction  being  applied  to  the  orbit  longitude  with  its  proper  algebraic  sign  will 
be  the  longitude  of  Uranus  referred  to  the  ecliptic  and  mean  equinox  of  the  date. 

To  find  the  logarithm  of  the  radius  vector  we  enter  Table  XXII  with  the  date, 
and  interpolate  the  seven  quantities  found  therein  to  the  date. 

Enter  Tables  XXIII  to  XXIX  with  their  respective  arguments,  and  take  out  the 
values  of  all  the  quantities  therein,  and  add  them  algebraically  to  the  corresponding 
quantities  from  Table  XXII. 

The  sum — 

Sp  zz  (p.  c.  o)  +  (P-  s.  1)  sin  g  +  (P-  c.  1)  cos  g  +  (p.  s.  2)  sin  2g  +  etc., 

will  be  the  perturbation  of  the  logarithm  of  the  radius  vector  in  units  of  the  seventh 
decimal  place. 

Enter  Table  XXX  with  the  argument  gy  and  take  out  the  value  of  log  r. 
The  sum — 

log  r  +  Sp 

will  be  the  common  logarithm  of  the  radius  vector  of  Uranus  for  the  date. 

Enter  Tables  XXXI  to  XXXIII  with  their  respective  arguments,  and  take  out 
the  values  of  the  several  quantities  found  therein.  The  sum  of  corresponding  quanti- 
ties will  be  the  final  value  to  be  used  in  the  computation  of  the  expression — 

Sj8  zz  (b.  c.  o)  +  (b.  s.  1)  sin  g  +  (6.  c.  1)  cos  g  +  (p.  5.  2)  sin  2g  -f  etc. 

S/3  will  be  the  perturbation  of  latitude. 

Enter  Table  XXXIV  with  the  date,  and  take  from  it  the  value  of  log  sin  i. 
Compute — 

sin  /?0  =  sin  i  sin  u 
0  =  /3o  +  S/3 

Then  /?  will  be  the  latitude  of  Uranus  referred  to  the  ecliptic  of  the  date. 

To  obtain  the  apparent  geocentric  place  the  ecliptic  longitude  is  to  be  corrected 
for  the  nutation  in  longitude  in  accordance  with  astronomical  practice. 

As  an  example  of  the  use  of  the  tables,  we  give  a  computation  of  the  heliocentric 
place  of  Uranus  for  the  date  1854,  December  5,  Greenwich  mean  noon. 
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Uranus — Heliocentric  Place. 
[1854,  December  5.    Greenwich  mean  noon.] 


/ 

9 

• 

I 

2 

3 

0 

/ 

// 

0  / 

0 

// 

Table  I 

37 

1 

22.  50 

228  38.647 

73 

44-2 

486.95 

134-  05 

566.  67 

Table  II 

12 

23.  72 

12  28.956 

53-4 

10.  20 

38.  53 

126.54 

Table  III 

3 

31.86 

3-  520 

0.3 

0.05 

0.  18 

o.59 

Table  IV 

+ 

7-  17 

-f-         0.  112 

+ 

0.4 

Sum 

49 

36 

25.  25 

241  11.235 

73 

15 

38.3 

497.  20 

172.  76 

93.8o 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Table  I 

352.  803 

28.  440 

54 

21 

13.61 

21.  7 

56.9 

4i 

4.7 

18.6 

48.6 

Table  II 

17.  727 

3-  o77 

12 

11 

0.79 

1. 0 

2.8 

5 

12. 9 

3-7 

12.5 

Table  III 

0.083 

0. 014 

0 
« 

0 

0. 00 

0.0 

0. 0 

0 

0. 1 

0. 0 

0.  1 

Sum 

37o.  613 

31.531 

6 

32 

14.  40 

22.  7 

597 

46 

17.7 

22.3 

1.  2 

Table  IV 
Table  V 
Table  VI 
Table  VII 
Table  VIII 
Table  IX 
Table  X 
Table  XI 
Table  XII 
Table  XIII 
Table  XIV 
Table  XV 
Table  XVI 
Table  XVII 
Table  XVIII 
Table  XIX 

Sum 


(v.  c.o)    (v.s.  1) 


—  62.80 
4~  12.34 
+  0.04 

—  52.  43 
—no.  65 

+  37-94 

-i-  0.03 

4  o.  02 

4  0.74 

—  o.  18 

—  o.  05 

—  o.  04 
-r  o.  05 
+  0.04 

—  o.  10 


-5i.  58 
+22.  76 

—  2.33 

—  o.  29 

4-  1.84 


4-  0. 01 

+  0.03 

■f  0-03 

4-  0. 01 

4-  0.36 

-f  0.35 

—  0. 1 1 

-j-  0. 10 

4-  0. 14 

—  0. 14 

—  0. 06 

-  0.08 

-175.05 


I-  0.04 


-29. 19 


(v.  c.  1)  \  {v.  s.  2) '  (v.  c.  2) 


4-26.98 
-18. 30 

-  2.57 

I   o.  71 

-  3.03 


-3. 17 

+4-  35 
-0.31 

-fO.  12 
O.  OO 


H-I.52 

I  o.  55 
— o.  02 
4  0.80 
— o.  06 


o.  28 


-f  3.78 


4-0. 02 


4-0.03 
4-0.04 


^1.08 


i  o.  04 


+0.04 
4-0.  02 


4-2.89 


(v.  5.  3)  (v-c.3)  (v.s.  4) 


— o.  16 

40. 42 

+7. 40 
+0.04 


4-0.  10 
+0.  50 

4  5.11 
+0.05  I 


+0.  27 


(v.  c.  4)  (v.s.  5) 


4-0. 01 


(v.c.s) 


4-o.  24  '-Ho.  04  -f-o. 01 


4-7-70  I  4-5.76    +0.26  +0.25  1+0.04 


4-0.01 


(p.  CO)  \ 

(p.s 

.1) 

(P. 

a) 

(p.  s.  2) 

(p.C.2) 

(P.*  3) 

(P.*.  4) 

(p.c-4) 

Table  XXII 

1 

+  5o 

+ 

285 

4- 

538 

4-  21 

4-  34 

4-  1 

+  3 

Table  XXIII 

4-162  , 

28 

+ 

178 

—  20 

4-  18 

-  3 

0 

[  \ 

Table  XXIV 

+789  1 

—1 

141 

4- 

55i 

4-250 

—248 

4-36 

-26 

+3 

-6 

Table  XXV 

— 200  j 

67 

4- 

63 

-  6 

4-  4 

Table  XXVI 

1 

4- 

5 

Table  XXVII 

+  3i 

Table  XXVIII 

0  1 

+ 

3 

1 

Table  XXIX 

-h   3  1 

Sum 

4-809  1 

1 

949 

+1  334 

4-245 

—192 

+34 

-23 

+3 

-6 
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Uranus — Heliocentric  Place — Continued. 
[1854,  December  5.    Greenwich  mean  noon.] 


(£.<:.  0) 

{6.s.i) 

{b.S.2) 

{b.C.2) 

*3) 

(*.*3)  ' 

Table  XXXI 

—0. 07 

—0.  20 

-0.75 

+0.  II 

—O.  l6 

-ho.04 

0. 00  ' 

Table  XXXII 

-fo.  12 

+3.  33 

+  I.85 

—0.08 

—O.  OI 

—0.03 

+0. 05  1 

Table  XXXIII 

+0.05 

+°-39 

-O.5I 

+0. 13 

—O.  06 

0. 00 

+0. 01 

Sum 

-|-o.  10 

+3.  52 

+  0.  59 

-fo.  16 

—O.  23 

-j-o.  01 

-fo.  06 

Longitude. 

0 

/  // 

Log  Radius  Vector. 

Latitude. 

I 

49 

36  25.  25 

Table  XXX,  log  r 

1  •  293  53°  0 

Log  sin  * 

=  8.129  7°7 

E 

4 

35  17.81 

(P- 

c.  0) 

809 

Log  sin  u 

=  9.675612  n 

[v.  c.  0) 

2  55  05 

(p.  s.  1)  sin  g 

-f 

832 

Log  sin  fl0 

=  7-805319  n 

[v.  s.  1)  sin  g  -f 

25.58               (p.  c.  1)  cos  0 

643 

0    /  // 

[v.  c.  1 )  cos  g 

1.82 

(P. 

s.  2)  sin  2/7 

+ 

207 

Po 

.    -0   21  57  -49 

[v.  s.  2)  sin  2g  -f 

0. 91 

(p.  c.  2 )  cos  2/7 

+ 

103 

(b.  c.  0) 

+ 

0. 10 

[v.  c.  2)  cos  2g 

1.55 

(p.  s.  3Tsin  30 

-U 

2 

(b.  s.  1)  sin  g 

3.08 

(v.  s.  3)  sin  3/7  -f 

0.48 

(p.  r.  3)  cos  3/7 

23 

(b.  c.  1)  cos  g 

0.28 

(v.  c.  3)  cos  30  -f 

5-  75 

(p.  5.  4)  sin  4/7 

3 

(b.  s.  2)  sin  2/7 

-f 

0.  14 

[z\  5.  4)  sin  4 

0.  24 

(P. 

r.  4)  cos  4/7 

+ 

3 

( b.  c.  2)  cos  2/7 

+ 

0. 12 

( ^.     4 )  cos  4/7 

0. 11 

V 

{b.  s.  3)  sin  2>9 

0. 00 

(z>.     5)  sin  Sij  -f 

0.03 

(b.  c.  3)  cos  3/7 

+ 

0.06 

(r>.  r.  5)  cos  5/7 

0. 01 

Log  r 

1.2936587 

Longitude  in  orbit  44  58  41.  41 
0  73  15  38.  3 

«  33i  43    3- 1 

R.  Table  XXI     -f  7. 82 

Longitude,  Mean  Eq.     44  58  49.  23 


Latitude 


-o°  22/  o//.43 
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TABLES  OF  URANUS, 

Table  I.— Epochs  and  Arguments  for  every  fourth  year,  1600  to  2000. 
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/ 

9 

0 

1 

2 

3 

0 

/ 

// 

0 

/ 

0 

// 

1600 

33 

42 

8.46 

228 

50.  465 

71 

57 

40.  5 

204.  84 

400.93 

420.  OO 

04 

50 

53 

53.83 

245 

58.  871 

71 

5** 

53-  9 

218.  84 

453-  84 

593-  76 

OO 

68 

5 

39.21 

263 

7.  277 

72 

O 

7-3 

232. 85 

506.  75 

167.  52 

12 

°5 

T  1 

•*4«  09 

280 

tc  68a 
a0*  uo4 

I 

20.  7 

246.  85 

559-66 

34i.  28 

16 

102 

29 

9*  97 

ia  nfm 

2 

34-  1 

260.85 

12.  56 

5*5-04 

1020 

119 

40 

55-  34 

3T4 

32.  496 

72 

3 

47-5 

274-  85 

65-  47 

on  o~ 

OO.  OO 

24 

136 

52 

40.72 

33i 

40.  902 

5 

0.9 

200.  05 

1 18.  38 

262.  56 

2o 

154 

4 

26.  10 

348 

49.308 

0 

14.  2 

302.  OO 

171.  29 

436.  32 

32 

T*7T 

16 

11.  48 

5 

0/.  7*4 

7 

27.  O 

316.  OO 

224.  20 

10. 08 

36 

l88 

27 

c6  8s 

*0 

6.  121 

8 

41.  O 

330.86 

277.  IO 

183. 84 

1640 

205 

39 

42.  23 

40 

H-  527 

72 

9 

54.4 

344.86 

33°- 01 

357.60 

44 

222 

5i 

27.  61 

57 

22.  933 

11 

*.  Q 

7.8 

358.  86 

382. 92 

531.36 

40 

240 

3 

12.99 

74 

3i.  339 

12 

21.  2 

372.  87 

435-  83 

IO5.  12 

52 

2^7 

*4 

58  16 

0°*  0U 

IO   *M  C 

39-  /45 

*3 

34.6 

3»6.  »7 

488.  73 

_  _Q  QO 

270.  00 

56 

11 A 

26 

Al  74 
40"  /4 

108 

aR  to 

14 

48.0 

400.  87 

541-  64 

452. 64 

I OOO 

291 

38 

29.  12 

125 

56.  558 

72 

IO 

1.  4 

414.  87 

594-  55 

20.  40 

64 

308 

50 

I4.50 

M3 

4.964 

17 

14.  8 

428.  87 

47. 46 

200.  16 

OO 

326 

1 

59.87 

160 

13-  370 

-»  Q 
IO 

28.  2 

442.  88 

100.  36 

373-  92 

72 

1A1 
040 

T  1 
A0 

AK  IK 
40*  ''O 

77 

IT    11  f\ 

!9 

41.  O 

456.  8b 

153- 27 

547-68 

76 

0 

oc 

in  fii 
0U«  °3 

194 

30.  183 

20 

54-9 

470.  88 

206. 18 

121.  45 

./TO-. 

iooo 

17 

37 

16.  OI 

211 

38. 589 

72 

22 

Q 

8-3 

.Q.  QO 

484.  OO 

25909 

295.  21 

84 

34 

49 

1.39 

228 

*  46. 995 

23 

21.  7 

498.  88 

312. 00 

468.  97 

fiQ 
OO 

52 

0 

46.  76 

245 

55-  401 

24 

35. 1 

512.89 

364-9° 

42.  73 

92 

6q 

12 

12  Izl 
0**  *4 

ifii 
•*°0 

i  807 
3«  ou7 

25 

48.5 

526.89 

417.  81 

216. 49 

96 

86 

1A 
*4 

17  52 

280 

12.  214 

27 

540.89 

470.  72 

390.25 

I700 

103 

35 

20.  52 

297 

19.  916 

72 

2o 

!5-3 

554.89 

523-  59 

563.  89 

04 

120 

47 

5.90 

314 

28.  322 

29 

20.  7 

568.89 

576. 50 

I37-  65 

Oo 

137 

58 

51.28 

331 

36.  728 

30 

42. 1 

582.  89 

29.40 

311. 41 

12 

*00 

jo 

16  66 

34° 

A  C    T  1/1 

4o«  A04 

31 

55-5 

596  89 

82.31 

485- 17 

16 

172 

22 

11  01 

0 

CI    C/1 T 

03*  04A 

33 

8-9 

10.  89 

135.  22 

58.93 

I72O 

I89 

34 

7.41 

23 

L  947 

72 

34 

22.  3 

24. 89 

188. 13 

232.  69 

24 

206 

45 

52.  79 

40 

10.  353 

35 

35-  7 

38.90 

241. 04 

406.45 

2o 

223 

57 

38.  17 

57 

18.  759 

36 

49.0 

52.90 

293- 94 

580.  21 

32 

1A\ 
^41 

Q 

y 

1A 

74 

11  ifkC 

27.  i  05 

38 

2.  4 

66.  90 

346.  85 

153.  97 

36 

t 

2«;8 

2 1 

8.  92 

OT 

1C  C79 

Oo-  57* 

39 

15.8 

80.90 

399.  76 

327.  73 

I740 

275 

32 

54-  30 

"  IO8 

43-  978 

72 

40 

29.  2 

94.90 

452.  67 

501.  49 

44 

292 

44 

39.68 

125 

52.  384 

4i 

42.  6 

108.  91 

505.  57 

75-  25 

40 

309 

56 

2505 

143 

O.  790 

42 

56.0 

122.  91 

558.  48 

249. 01 

52 

327 

8 

10.43 

I60 

9.  196 

44 

9-4 

136.  91 

"•39 

422.  77 

56. 

344 

!9 

55-  81 

177 

17.  602 

45 

22.8 

150.  91 

64.  30 

596.  54 

1760 

1 

3i 

41.  19 

194 

26.  009 

72 

46 

36.2 

164.  91 

117.  20 

170.  30 

64 

18 

43 

26.  57 

211 

34-  415 

47 

49.6 

178.  92 

170.  11 

344.06 

68 

35 

55 

11.94 

228 

42.  821 

49 

3.o 

192.  92 

223. 02 

517.  82 

72 

53 

6 

57.  32 

245 

51-  227 

50 

16.  4 

206.  92 

275.  93 

91.58 

76 

70 

18 

42.  70 

262 

59-  633 

5i 

297 

220.  92 

328.  84 

265.  34 

1780 

87 

30 

28.08 

28o 

8.  040 

72 

52 

43- 1 

234.  92 

381.74 

439- 10 

84 

104 

42 

13-  45 

297 

16.  446 

53 

56.5 

248.  93 

434-  65 

12.86 

88 

121 

53 

58.83 

314 

24.  852 

55 

99 

262.  93 

487.  56 

186. 62 

92 

139 

5 

44-21 

331 

33-  258 

56 

23.3 

276.  93 

54o.  47 

360.  38 

96 

156 

17 

29-  59 

348 

41.  664 

57 

36.7 

290.93 

593-  37 

534-  14 

1800 

173 

28 

32.  59 

5 

49-  367 

72 

58 

50.1 

304. 93 

46.  24 

107.  78 
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Year. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1600 

19-  343 

362.  248 

6 

40 



5-  5o 

56.  5 

58.4 

51 

33.o 

54.8 

51.  1 

04 

43.684 

366. 473 

23 

55 

6.  58 

57-8 

2.  I 

59 

50.  6 

0.0 

8.2 

08 

68. 025 

370.  699 

40 

10 

7.66 

59-  2 

5-  9 

6 

8-3 

5-  1 

25.  3 

12 

92.  366 

374.  924 

57 

25 

8.  74 

0. 5 

9-  7 

J4 

25.  9 

10.  2 

4%  4 

16 

116.708 

379- 149 

14 

40 

9.  82 

i-9 

13.5 

21 

43-5 

15.4 

59-5 

1620 

141. 049 

383. 375 

31 

55 

10.  90 

3-  2 

17.  3 

29 

1.  2 

20. 5 

16.6 

24 

J65-  390 

387.600 

48 

10 

11.98 

4.  6 

21. 1 

36 

18.8 

25-  7 

33-  7 

28 

189-  731 

391. 826 

5 

25 

13.06 

5«  9 

24.  9 

43 

36.5 

30.8 

50.8 

32 

214. 072 

396.051 

22 

40 

14. 14 

7-  3 

28.  7 

51 

54.  1 

35.  9 

7.  9 

36 

238.  413 

400.  276 

38 

55 

15.  23 

8.6 

32.4 

58 

11.  8 

41. 1 

25.0 

1640 
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41.8 
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58.9 
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24 
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44 
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1 
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18 
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36.85 

35-7 

48.  2 

27 

47 

23-9 

7- 1 

1720 

149.  561 
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0.  0 

56.4 

42 

22.  4 

56.4 
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10.  9 
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30.  0 
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500.95 

186.95 
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20 
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570.96 

45L49 

409.  23 

1880 

157 

23 

40. 14 

348 

37-  490 

73 

23 

17.9 
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26 
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504.  27 

96 
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10 
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57 

11.  115 

28 

11. 5 

40.  97 

116.03 
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21 

44. 66 

74 

18.  818 

73 

29 

24.9 

54-  97 

168.90 

251.  67 

04 
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33 

30.04 

9i 

27.  224 

30 

38.3 

68.97 

221.  81 

425.  43 

08 
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35-  630 

31 

51*  7 

82. 97 

274.  72 

599.  19 

12 
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57 

O.  79 
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44-  036 

33 

5-  I 

96.  97 

327.  62 

172.  95 

16 

312 

8 

46.  17 

142 

52.  442 

34 

18.5 

no.  98 

380.53 

346.  71 
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329 

20 

31.55 

l60 

0.848 

73 

35 

31.9 

124.  98 

433-  44 

520.  48 

24 

346 

32 

16.93 
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36 

45-3 

138.98 

486. 35 
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28 

3 
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44 
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37 
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32 

20 

55 

47.68 
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39 
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166.98 
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441.  76 

36 

38 

7 
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34. 473 

40 

25.4 

180.  99 

45-  07 

15.52 

1940 

55 

19 

18.44 

245 

42. 879 

73 

4i 

38.8 

194.  99 
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189. 28  ! 

44 

72 
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51.286 

42 

52.2 
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150.  89 

363. 04 

48 

80 
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59-  692 

44 
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222.  99 

203.  79 

536.80 

52 
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54 

34-  57 

297 

8.098 

45 

19. 0 

237. 00 

256.  70 

1 10.  56 

56 

124 

6 
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314 

16.  504 

46 

32.  4 

251.00 

309.61 

284. 32 

i960 

141 

18 

5-  32 

331 

24. 910 

73 

47 

45-8 

265. 00 

362.  52 

458.08 
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33.3I7 

48 
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68 
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5' 

26. 0 
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39 
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54.3 

32 

11.8 

58.0 

38.8 

1980 

53i.  703 

163.  648 

56 

20 

48.  21 

50 

58.1 

39 

29.4 

3- 1 

55-9 

84 

556.044 

167.  874 

13 

34 

49.  29 

6.3 

i-9 

47 

47. 1 

8.2 

13-0 

88 

580.386 

172.099 

30 

49 

5o.  37 

7-7 

5-7 

54 

4-7 

13.4 

30.  1 

92 

4.  727 

176.324 

47 

4 

51.45 

9.o 

9-5 

1 

22. 4 

18.5 

47-3 

96 

29.068 

180.  550 

4 

19 

52.  53 

10.  4 

13.3 

9 

40. 0 

23-7 

4-4 

2000 

53.409 

184.  775 

21 

34 

53.6i 

11.  7 

17. 1 

16 

57-7* 

28.8 

21.5 
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Table  II. —  'Reduction  to  beginning  of  months  in  the  four-year  cycle. 


/ 

9 

6 

1 

2 

3 

4 

Year  0: 

0 

/ 

// 

0 

/ 

0 

/ 

// 

January 

1* 

0 

0 

0. 00 

0 

0. 000 

0 

0 

0.0 

0. 00 

0. 00 

0. 00 

0. 000 

February 

0* 

0 

21 

11.  16 

0 

21.  117 

i-5 

0.  29 

1.09 

3-  57 

0.500 

March 

0 

0 

4i 

39-94 

0 

4i.  530 

3-o 

o.57 

2.  14 

7. 02 

0.983 

April 

0 

1 

3 

33-  47 

1 

3-  352 

4-5 

0.  86 

1  of* 

10.  70 

t  Ann 

May 

0 

1 

24 

44.  63 

1 

24.  469 

6.0 

1.  15 

4.  35 

14.  27 

I.  999 

June 

0 

1 

46 

38. 16 

1 

46.290 

7.6 

1. 45 

5-  47 

17. 96 

2.  516 

July 

0 

2 

7 

49-  32 

2 

7.407 

9-i 

!•  73 

6.  55 

21.  53 

3.OI6 

August 

0 

2 

29 

42.85 

2 

29.  228 

10.  6 

2. 03 

7.68 

25.  21 

3-  532 

September 

0 

2 

5i 

36.38 

2 

5i- 049 

12.  2 

2.  33 

8.80 

28.90 

4.  049 

October 

0 

3 

12 

47-  53 

3 

12.  166 

137 

2. 62 

9.89 

32.  47 

4-  548 

November 

0 

3 

34 

41.06 

3 

33-  987 

15- 3 

2.  91 

11.  01 

36.  16 

5-  065 

December 

0 

3 

55 

52.  22 

3 

55-  104 

16.8 

3.  20 

12. 10 

39-  72 

5-  565 

Year  1 ; 

January 

0 

4 

17 

45.  75 

4 

16. 926 

18.3 

3.5o 

13.  22 

43-  4i 

6.081 

February 

0 

4 

39 

39.  28 

4 

38.  747 

19.9 

3.80 

14.  34 

47.  10 

6.598 

March 

0 

4 

59 

25.69 

4 

58.  456 

21.3 

4. 06 

15.  35 

50.43 

7.  064 

April 

0 

5 

21 

19.  22 

5 

20.  277 

22.  9 

4«  3° 

16.  48 

54-  11 

n  cKt 
/•  501 

May 

0 

5 

42 

30.38 

5 

41-394 

24.4 

4-  65 

17.  56 

57.68 

8.080 

June 

0 

6 

4 

23-91 

6 

3-215 

259 

4.  95 

18.69 

61.  37 

8. 597 

July 

0 

6 

25 

35-  07 

6 

24.  332 

27.4 

5-  23 

19.  77 

64.  94 

9-  097 

August 

0 

6 

47 

28.60 

6 

46.  154 

29. 0 

5-  53 

20.  90 

68.  62 

9«  613 

September 

0 

7 

9 

22.  13 

7 

7.  975 

30.5 

5.83 

22. 02 

72.  31 

10.  130 

October 

0 

7 

30 

33-  29 

7 

29. 092 

32.0 

6.  11 

23.  10 

75-88 

10.  629 

November 

0 

7 

52 

26.  82 

7 

5o.  913 

33.6 

6.  41 

24.  23 

79-  57 

11.  146 

December 

0 

8 

13 

37-  97 

8 

12.030 

35.1 

6.  70 

25.  31 

83.  13 

11.  646 

Year  21 

January 

0 

8 

35 

3i-5o 

8 

33.851 

36.7 

7. 00 

26.44 

86.  82 

12. 162 

February 

0 

8 

57 

2503 

8 

55-  672 

38.2 

7.  29 

27.  56 

9°-  5T 

12.  679 

March 

0 

9 

17 

1145 

9 

15.  382 

39-6 

7.56 

28.  57 

93-84 

13. 145 

April 

0 

9 

39 

4.98 

9 

37.203 

41.2 

M  Of. 

29.  69 

97-  52 

13.  002 

May 

0 

10 

0 

16. 13 

9 

58. 320 

42.7 

8.  15 

30.  78 

ior.  09 

14.  l62 

June 

0 

10 

22 

9.66 

10 

20. 141 

44.3 

8.44 

31.  90 

104.  78 

14.  678 

July 

0 

10 

43 

20.  82 

10 

41.  258 

45.8 

8.  73 

32.  99 

108.  35 

15.  I78 

August 

0 

11 

5 

14.  35 

11 

3-  079 

47-3 

9-  °3 

34-  11 

1 12. 03 

15-  694 

September 

0 

11 

27 

7.  88 

11 

24.  900 

48.9 

9-  33 

35-  24 

115.  72 

l6.  211 

October 

0 

11 

48 

19.04 

11 

46. 017 

50.4 

9.  61 

36.  32 

1 19.  29 

l6.  711 

November 

0 

12 

10 

12.  57 

12 

7.838 

5i.9 

9.  91 

37-  44 

122.  98 

17.  227 

December 

0 

12 

3i 

23.  72 

12 

28.  956 

53-4 

10.  20 

38.  53 

126.  54 

17.  727 

Year  3: 

January 

0 

12 

53 

17.  25 

12 

50.  777 

55-o 

10.  49 

39-65 

130.  23 

18.  243 

February 

0 

13 

15 

10.78 

13 

12. 598 

56.6 

10.79 

40.  78 

133-  92 

18.  760 

March 

0 

13 

34 

57-  20 

13 

32.  307 

58.0 

11. 06 

41.79 

137.  25 

19.  226 

April 

0 

13 

56 

50.  73 

13 

54-  128 

0 

0 

59-5 

11.36 

42.  9T 

Ho.  93 

19-  743 

May 

0 

14 

18 

1.8S 

14 

15-  245 

0 

1 

1. 0 

11.  64 

44.00 

I44.50 

20.  243 

June 

0 

14 

39 

55  41 

14 

37- 066 

2.6 

11.94 

45-  12 

148.  19 

20.  759 

July 

0 

15 

1 

6.57 

14 

58.  184 

4-  1 

12.  23 

46.  21 

151.  76 

21.  259 

August 

0 

15 

23 

0.  10 

15 

20. 005 

5-7 

12.  53 

47-  33 

155.44 

21.  775 

September 

0 

15 

44 

53- 63 

15 

41.  826 

7-2 

12.  82 

48.  45 

159-  13 

22.  292 

October 

0 

16 

6 

4-  79 

16 

2.943 

8.7 

13.  11 

49-  54 

162.  70 

22.  792 

November 

0 

16 

27 

58.  32 

16 

24-  764 

10.3 

13-41 

50.  66 

166.  39 

23.  308 

December 

0 

16 

49 

9.48 

16 

45.881 

0 

1 

11.  8 

13.  70 

5i.  75 

169.  95 

23.808 

*The  first  two  dates  under  Year  o  should,  in  the  years  1700,  1800,  and  1900,  be  regarded  as  January  ©  and  February  —  1. 
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5 

6 

7 

8 

q 

IO 

11 

12 

1% 

id. 

Year  o: 

January 

1* 

0.000 

0 

0 

0. 00 

O.  O 

O.O 

0 

0. 0 

0.0 

O.  O 

February 

0* 

0. 087 

0 

0 

0. 02 

O.  O 

O.  I 

0 

0  a 

0.  I 

O  4 

March 

0 

0.  171 

1 

1 

0.04 

O.  I 

O.  2 

0 

0.7 

O.  2 

0.7 

April 

0 

0.  200 

1 

1 

0. 07 

O.  I 

O.  2 

0 

1. 1 

o-3 

I.  1 

May 

0 

O  \A1 
u«  34/ 

1 

0.09 

O.  I 

0. 3 

T  A 

i.  4 

u.  4 

1. 4 

June 

0 

°« 437 

2 

0.  1 1 

O.  4 

T  ft 
1.  O 

°«  5 

T  ft 
I.  O 

July 

0 

0. 523 

2 

2 

0.  13 

O.  2 

°*  5 

1 

2.  2 

O.  D 

2.  1 

August 

0 

n  fill 

2 

2 

O.  2 

°» 5 

u.  7 

2. 5 

September 

0 

O.  703 

3 

n  xft 
yj.  IO 

O.  2 

U.  O 

2.  9 

O.  9 

0  ft 

October 

0 

O.  79U 

3 

3 

O.  20 

°«  3 

0.  7 

3'  3 

3-  2 

November 

0 

O.  079 

4 

3 

O.  22 

0.  3 

0  ft 

3'  7 

I.  I 

3'  0 

December 

0 

O.  966 

4 

3 

O.  25 

0. 3 

0.  9 

4. 0 

3'  9 

Year  i: 

January 

0 

I.O56 

4 

4 

O.  27 

0.3 

0.9 

2 

4.4 

1-3 

4.3 

February 

0 

I.  145 

c 
0 

4 

O.  29 

kj.  4 

1  0 

2 

A  8 
4.  0 

I  A 
1.  4 

A  6 

4.  u 

March 

0 

I.  226 

5 

; 

O.3I 

O.4 

1.  1 

2 

5. 1 

1-5 

5.0 

April 

0 

I.  31b 

5 

5 

0.34 

O.4 

1.  2 

2 

5-5 

I.  6 

5-3 

May 

0 

I  AOX 

D 

e 
0 

O.  36 

O  A 

J-3 

2 

O'  9 

T  T 

c  1 
0'  / 

June 

0 

I  AQ2 
i.  i\y* 

O 

e 
0 

O.  30 

n  c 

0.  5 

3 

3 

6.  2 

1.  8 

6. 0 

July 

0 

O 

5 

O.  40 

u*  0 

1.  4 

3 

6.  6 

T  O 

*■  9 

0. 4 

August 

0 

I.  669 

7 

5 

°'  43 

J«  5 

3 

7. 0 

2.  O 

6.  8 

September 

0 

I  7*8 

7 

5 

°« 45 

O.  6 

T  fs. 
1.  O 

3 

7-  3 

*7  T 

1'  1 

October 

0 

i  Sak 

7 

7 

0.  47 

O.  6 

*•  7 

3 

7-  7 

2.  2 

7'  0 

November 

0 

I.  OAS 

Q 
O 

7 

0.  50 

O.  6 

T  1 

l-  7 

3 

8.  1 

4 

7  8 

December 

0 

2. 022 

8 

7 

0.  52 

0.  6 

T  8 
1.  0 

4 

8  A 

0.  4 

0  c 

2.  5 

8.  2 

Year  2: 

January 

0 

2.  ill 

8 

7 

o.54 

0.7 

1.9 

4 

8.8 

2.6 

8.5 

February 

0 

2.  20I 

9 

8 

O  7 

2.  O 

f 

0  2 

2  7 

8.0 

March 

0 

2.  282 

9 

8 

0. 58 

0.7 

2.  O 

4 

9.5 

2.8 

9.2 

April 

0 

2.  372 

10 

Q 
O 

0.  01 

O.  0 

2.  I 

4 

9-  9 

2.  9 

9.  b 

May 

0 

2  A<8 

10 

9 

0.  63 

0.  8 

2.  2 

4 

iu.  3 

IO.  O 

June 

0 

2  KA& 

10 

9 

0.  65 

0.  8 

2.  3 

4 

10.  6 

1  T 

in  2 

July 

0 

11 

9 

0.  67 

0.  8 

c 

v> 

1 1. 0 

X  2 

IO  7 

August 

0 

2.  724 

11 

10 

0.  70 

n  o 

1  A 
i.  4 

r 

O 

TI  A 
11.  4 

1.  1 

II.  O 

September 

0 

2.  814 

11 

10 

0.  72 

u.  y 

c 
0 

11.  8 

O-  4 

II  A 
•  4 

October 

0 

2  OOI 

12 

10 

0.  74 

O.  9 

2.  6 

5 

12  I 

3*  0 

T  T  1 
11.  / 

November 

0 

2.  QQO 

12 

1  j 

O.  77 

I.  O 

2  7 

c 

0 

0 

-l.  6 

12.  1 

December 

0 

1  077 

12 

1 1 

O.  79 

2.  8 

5 

12.  9 

1  7 

19  c 
■*  •  0 

Year  3: 

January 

0 

3- 167 

13 

11 

0.8l 

I.  O 

2.8 

6 

13.2 

3-9 

12.8 

February 

0 

3.  257 

13 

11 

O.83 

I.  O 

2.9 

6 

13- 6 

4.0 

13-  2 

March 

0 

3-  337 

13 

12 

O.85 

I.  I 

3-o 

6 

13-9 

4-  1 

13-5 

April 

0 

3-  427 

14 

12 

O.88 

I.  I 

3-  1 

6 

H.3 

4-2 

13.9 

May 

0 

3-5M 

14 

12 

O.  90 

I.  I 

3- 1 

6 

H.7 

4-3 

14.2 

June 

0 

3.604 

14 

13 

O.  92 

I.  2 

3-2 

6 

15.  1 

4.4 

14.  6 

July 

0 

3-690 

15 

13 

O.94 

I.  2 

3-3 

6 

15.4 

4-5 

14.9 

August 

0 

3.  780 

15 

13 

O.  97 

I.  2 

3-4 

7 

15.8 

4.6 

153 

September 

0 

3.  870 

16 

14 

O.99 

I.  2 

3-5 

7 

16.2 

4-7 

15.7 

October 

0 

3.956 

16 

14 

I.  OI 

1-3 

3.5 

7 

16.5 

4.8 

16.0 

November 

0 

4.046 

16 

14 

I.  04 

1-3 

3.6 

7 

16.  9 

4.9 

16.4 

December 

0 

4. 133 

17 

15 

I.06 

1-3 

3-7 

7 

17.3 

5.o 

16.7 

*  The  first  two  dates  under  Year  o  should,  in  the  years  1700,  1800,  and  1900,  be  regarded  as  January  o  and  February  — 1. 
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Table  III. — Motion  of  Arguments,  etc.,  for  days. 


/ 

9 

0 

1 

2 

3 

4 

/ 

// 

/ 

// 

I 

0 

42.  37 

0.704 

0.  1 

0. 01 

O.  04 

0. 12 

0. 017 

2 

1 

24.  74 

1.408 

0. 1 

0. 02 

O.  07 

0.  24 

0.033 

3 

2 

7. 12 

2. 

112 

0.  2 

0.03 

O.  II 

0.36 

0.050 

4 

2 

49-  49 

2.  816 

0.  2 

0. 04 

O.  14 

0.48 

0.  067 

5 

3 

31.86 

3.520 

0.3 

0.05 

O.  18 

o.59 

0.  0S3 

6 

4 

M.  23 

4-  223 

0.3 

0. 06 

O.  22 

0.  71 

0.  100 

7 

4 

56.60 

4.927 

0.4 

0. 07 

O.  25 

0.83 

0.  1 17 

8 

5 

38.98 

5-  631 

0.4 

0.08 

O.  29 

o.95 

0.  133 

9 

6 

21.35 

6. 335 

0.5 

0. 09 

0.33 

1.07 

0.  150 

IO 

7 

3-  72 

7.039 

0.5 

0.  10 

O.36 

1. 19 

0.  167 

ii 

7 

46.09 

7-  743 

0.6 

0.  11 

O.  40 

1. 3i 

0.  183 

12 

8 

28.  46 

8.  447 

0.6 

0.  12 

0.43 

1-43 

0.  200 

*3 

9 

10.  84 

9-  I5i 

0.7 

0.  12 

0.  47 

i.55 

0.  217 

14 

9 

53-21 

9.855 

0.7 

0.  13 

0.51 

1.67 

0.  233 

J5 

.  10 

35.58 

10. 559 

0.8 

0.  14 

o.54 

1.78 

0.  25" 

ID 

11 

17.95 

11.  262 

0.8 

0.  15 

0.  58 

1.  90 

0.  267 

17 

12 

0.32 

11.966 

09 

0.  16 

0.  62 

2. 02 

0.  283 

18 

12 

42.70 

12.  670 

0.9 

0.  17  1 

0.65 

2.  14 

0.300 

J9 

*3 

25.  07 

13. 374 

1. 0 

O.  IO 

0.  69 

2.  26 

0  3'7 

20 

14 

7.44 

14. 078 

1. 0 

O.  19 

0.  72 

2.  38 

0.  333 

21 

*4 

49.81 

14.  782 

1.  1 

O.  20 

0.  76 

2.  50 

0.  35° 

22 

32. 18 

15.  486 

1.  1 

O.  21 

0.80 

2.  62 

0.  367 

23 

l6 

14.  56 

16.  190 

1.  2 

O.  22 

0.83 

2.  74 

°.  3°3 

24 

T& 
IO 

56.93 

16.894 

1.  2 

a  0 1 
0.  ^3 

0.  87 

2.85 

O.  40O 

25 

T*7 
17 

39-30 

17.  598 

1-3 

O.  24 

0.  91 

2.  97 

O.  417 

26 

l8 

21.  67 

18.  301 

i-3 

o.94 

3.09 

°.  433 

27 

TO 

4.04 

19-005 

1.4 

O.  26 

0.98 

3.21 

0.  45° 

28 

A9 

46.  42 

19.709 

1-4 

a  01 
u. 

1. 01 

3-  33 

0. 466 

29 

20 

28.  79 

20.  413 

1-5 

O.  28 

1.05 

3-45 

0. 483 

3° 

21 

11.  16 

21. 117 

1.5 

O.  29 

1.09 

3-  57 

0.  500 

31 

21 

53-  53 

21.  821 

1.6 

1. 12 

3-  69 

.Days. 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

1 

0.003 

0 

0 

0.  00 

0. 0 

O.  O 

0 

0.  0 

0. 0 

O.  O 

2 

0. 006 

0 

0 

0. 00 

0.  0 

O.  O 

0 

0.  0 

0.  0 

O.  O 

3 

0. 009 

0 

0 

0. 00 

0. 0 

O.  O 

0 

0. 0 

0.  0 

O.  O 

4 

O.  OT2 

0 

0 

0. 00 

0.  0 

O.  O 

0 

0. 0 

0.  0 

O.  O 

5 

O.  OI4 

0 

0 

0. 00 

0. 0 

O.  O 

0 

0.  1 

0. 0 

O.  I 

6 

O.  OI7 

0 

0 

0. 00 

0. 0 

O.  O 

0 

0. 1 

0.  0 

O.  I 

7 

O.  020 

0 

0 

0. 00 

0.  0 

O.  O 

0 

0.  1 

0.  0 

O.  I 

8 

O.  O23 

0 

0 

0. 01 

0.  0 

O.  O 

0 

0.  1 

0. 0 

O.  I 

9 

O.  026 

0 

0 

0.  or 

0. 0 

O.  O 

0 

0.  1 

0.  0 

O.  I 

10 

O.  O29 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0. 1 

0. 0 

O.  I 

11 

O.O32 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  1 

0. 0 

O.  I 

12 

O.O35 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  1 

0.  0 

O.  I 

13 

O.O38 

0 

0 

0. 01 

0. 0 

O.  O 

•  0 

0.  2 

0.  0 

O.  2 

14 

O.  040 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  2 

0.  0 

O.  2 

15 

O.O43 

0 

0 

0. 01 

0.0 

O.  O 

0 

0.  2 

0.  1 

O.  2 

16 

O.  O46 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  2 

0.  1 

O.  2 

17 

O.  049 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  2 

0.  1 

O.  2 

18 

O.O52 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  2 

0.  1 

0.2 

*9 

O.O55 

0 

0 

0. 01 

0. 0 

O.  O 

0 

0.  2 

0.  1 

O.  2 

20 

O.O58 

0 

0 

0.  01 

0. 0 

O.  I 

0 

0.  2 

0.  1 

O.  2 

21 

O.  o6l 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

0.  1 

0.2 

22 

O.  064 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

0.1 

0.3 

23 

O.  067 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

0.  1 

0.3 

24 

O.  069 

0 

0 

0. 02 

0. 0 

O.  X 

0 

0.3 

0.  1 

0.3 

25 

O.  072 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

0.  1 

0.3 

26 

O.O75 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

O.  T 

0.3 

27 

O.  O78 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.3 

O.  I 

0.3 

28 

O.  08l 

0 

0 

0.  02 

0. 0 

O.  I 

0 

0.3 

O.  I 

0.3 

29 

O.  084 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.4 

O.  I 

0.3 

30 

O.087 

0 

0 

0. 02 

0. 0 

O.  I 

0 

»■  0.  4 

O.  I 

O.4 

3i 

O.  O9O 

0 

0 

0. 02 

0. 0 

O.  I 

0 

0.4 

O.  I 

O.4 

For  a  date  in  January  of  a  leap  year— that  is,  of  all  zero  years  of  the  four-year  cycle  except  1700,  1800,  and 
1900,  Table  III  should  be  entered  with  a  number  1  less  than  the  day  of  the  month. 

In  February,  1700,  1800,  and  1900,  Table  III  should  be  entered  with  a  number  1  greater  than  the  day  of  the  month. 
The  period  of  arguments  1  to  5  is  600. 
The  period  of  arguments  6  to  14  is  60. 
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Table  IV. — Sum  of  secular  terms  and  terms  of  long  period. 


Year. 

/ 

9 

(v.s.  1) 

(v.c.  1) 

(v.S.l) 

(v.c.  2) 

(Z'.5.3) 

(^•3) 

(v.  5.4) 

(v.c.  4) 

0 

// 

/ 

// 

// 

// 

// 

// 

// 

// 

// 

// 

1600 

+3I9- 02 

+4.895 

-  337-  07 

+  108.96 

-I9.76 

+6. 17 

-1. 18 

+0.46 

—0. 07 

+0.03 

+  13.6 

02 

314.  80 

4.831 

334-  93 

108.  74 

19.64 

6. 16 

I.  18 

0. 46 

0. 07 

0.03 

13-4 

04 

310.  61 

4.  767 

332-  79 

108.  52 

19.51 

6. 15 

1. 17 

0.  46 

0. 07 

0.03 

13-3 

OO 

306.44 

4.  704 

330.  65 

108.  28 

19.  39 

6.  14 

1. 16 

o.45 

0. 07 

0.03 

13. 1 

Oo 

302.  30 

4.641 

328.  50 

108. 04 

19.27 

6.  12 

1. 15 

0.  45 

0. 07 

0.03 

13.0 

1610 

+  298.  19 

+4-  578 

-326.  36 

+  107.80 

-19. 15 

+6. 11 

-1. 14 

+0.45 

—0. 07 

+0.03 

+  12.8 

1 2 

294.  11 

4.516 

324.  21 

107.  55 

19. 02 

6. 10 

1. 14 

o.45 

0. 07 

0.03 

12.  7 

14 

290. 05 

4-  454 

322. 06 

107.  29 

18.  90 

6. 08 

I- 13 

o.45 

0. 07 

0.03 

i2-5 

10 

286. 02 

4-  393 

319.  91 

107. 03 

18.  78 

6. 07 

I.  12 

0.45 

0. 07 

0.03 

12.4 

10 

282. 02 

4.  332 

317-  75 

106.  76 

18. 65 

6.  06 

I.  II 

0.  44 

0. 06 

0.03 

12.  2 

1620 

+  278.05 

+4.  27i 

-3I5-  60 

+ 106.  48 

-18.53 

+6. 04 

—  I.  IO 

+0.44 

—0. 06 

+0.03 

+  12. 1 

22 

274.  TO 

4.  211 

3J3-44 

106.  20 

18. 40 

6.03 

I.  IO 

o.44 

0. 06 

0.03 

12. 0 

24 

27O.  l8 

4.  T52 

311.  28 

105.  91 

18.  28 

6. 01 

I.09 

0.44 

0. 06 

0.03 

11.  8 

xu 

2oo.  29 

4. 092 

309.  « 

105.  62 

18. 15 

6.00 

I.  08 

o.44 

0. 06 

0.03 

11.  7 

2o 

262.  42 

4.033 

306.95 

105.  32 

18.03 

5.98 

I.07 

o.43 

0. 06 

0.03 

ii.5 

1630 

+25&  59 

+3-  975 

-304.  78 

+  105.01 

-17.90 

+5.96 

-I.07 

+0.  43 

—0. 06 

+0.03 

+  11.4 

32 

254-  79 

3-  917 

302. 61 

104.  70 

17.  78 

5-95 

I.  06 

o.43 

0.06 

0.03 

11.  2 

34 

251. 01 

3-859 

300.  44 

104.  38 

17.65 

5-93 

I.05 

0.  43 

0.06 

0.03 

11.  1 

247.  26 

3.  802 

298.  27 

104.05 

17.  53 

5-  92 

I.04 

o.43 

0. 06 

0.03 

11.  0 

3° 

243-  53 

3-  745 

296. 09 

103.  72 

17.40 

5.90 

I.03 

0.  42 

0. 06 

0.03 

10.  8 

'•40 

+239-  83 

+3.689 

-293  9' 

+  103.  39 

—  17.  28 

+5-88 

-I.03 

-fo.42 

—0. 06 

+0. 02 

+  10.7 

230.  10 

3-033 

29J-  73 

103.04 

17. 15 

5-  86 

I.  02 

0.  42 

0. 06 

0. 02 

10.5 

A  A 

44 

232.  52 

3«  578 

289-  55 

102.  69 

17.03 

5.84 

I.  OI 

0.  42 

0. 06 

0. 02 

10.3 

<i6 

228.  91 

3-  523 

287.  37 

102.  33 

16.  90 

'  5-82 

I.  OO 

0.41 

0.  06 

0. 02 

10.  2 

225.  32 

3.  468 

285.  18 

101.  97 

16.  77 

5«  8O 

I.  OO 

0.  41 

0. 06 

0.02 

10. 0 

165O 

-f22I.  76 

+  3-  414 

—282.  99 

+  101.  60 

-16.  65 

+  5-  78 

-0.99 

+0.41 

—0. 06 

-fo.  02 

+  9-9 

Oz 

2l8.  23 

3-  360 

280.  80 

101.  23 

16.  52 

5-  76 

O.  98 

0.  41 

0. 06 

0.02 

9-8 

2M-  73 

3-  306 

278.  61 

100.85 

16.  40 

£74 

0.  97 

0.  41 

0. 06 

0. 02 

9.6 

s6 

211.  26 

3-  253 

276.  42 

100.  46 

16.  27 

5-  72 

0.  96 

0.  41 

0. 06 

0. 02 

9-5  ' 

q8 

207.  81 

3.  201 

274.  22 

100. 06 

16.  14 

5-  7o 

0.  96 

0.41 

0. 06 

0. 02 

9.4 

1660 

+204. 39 

+3-  149 

—272. 02 

+  99-66 

—  16. 01 

+5-68 

-0.95 

+0.40 

—0. 06 

+0.02 

+  9.2 

62 

201. 00 

3. 097 

269.  83 

99-  25 

15-  89 

5.  65 

o.94 

0.  40 

0.05 

0. 02 

9-1 

6d 
ut 

197.  64 

3.045 

267.  63 

98.84 

15.  76 

5-  63 

o.93 

0.  40 

0.05 

0. 02 

9.0 

66 

194.31 

2.994 

265.  42 

98.  42 

15.64 

5.61 

0.  92 

0.  40 

0.05 

0.02 

8.  8 

68 

191. 00 

2.944 

263.  21 

97-99 

15.51 

5-  58 

0.  92 

0.  40 

0.05 

0.02 

8.7 

1670 

+  187.  72 

+  2-894 

—261. 01 

+  97-55 

-15.38 

+5-  56 

-0.  91 

-{0.40 

—0.05 

+0. 02 

+  8.6 

1  * 

184.  47 

2.  844 

258.  80 

97-  11 

15-  25 

5-53 

0.  90 

o-  39 

0.05 

0.02 

8.5 

181.  25 

2-  795 

256. 59 

96.  66 

15-  i2 

5-51 

0.  89 

0.  39 

0.05 

0. 02 

8.3 

7° 

178. 06 

2.  746 

254-  38 

96.  21 

14.99 

5-  48 

0.  89 

0.  39 

0.05 

0. 02 

8.  2 

174.89 

2. 697 

252-  17 

95-  75 

14.  87 

5.46 

0.  88 

o-  39 

0.05 

0. 02 

8. 1 

1680 

+  171.75 

+2. 649 

-249-  95 

+  95.  28 

-14.  74 

+5-43 

—0.87 

+0.  39 

—0.05 

-|-o.  02 

+  8.0 

82 

168.64 

z 

2.  602 

247-  73 

94.81 

14.  61 

5-41 

0.86 

0.  39 

0.05 

0. 02 

7.8 

84 

165. 56 

2-  555 

245-5i 

94  33 

14.  49 

5-  38 

0.85 

0.38 

0.05 

0. 02 

77 

86 

162.51 

2.  508 

243-  29 

93.84 

14.  36 

5-  35 

0.  85 

0.38 

0.05 

0. 02 

7.6 

88 

159-  48 

2.  462 

241.07 

93-34 

14. 23 

5-  32 

0.84 

0.38 

0.05 

0. 02 

7-4 

1690 

+  156. 48 

+  2.  416 

~238.  84 

+  92-  84 

—  14. 10 

+5.30 

-0.83 

+0.38 

—0.05 

f  0. 02 

+  7-3 

92 

153.  5i 

2. 370 

236.  62 

92-  34 

13.  97 

5-  27 

0.82 

0.38 

0.05 

0. 02 

7.2 

94 

150.  57 

2-  325 

234.  39 

91.83 

13.84 

5-  24 

0.  82 

0.38 

0.05 

0. 02 

7.1 

96 

147.  66 

2.  280 

232. 16 

91.30 

I3-7I 

5-2i 

0.81 

0. 37 

0.05 

0.02 

6.9 

98 

144.  78 

2.  236 

229.  93 

9o.77 

13.58 

5.  18 

0.80 

o.37 

0.05 

0. 02 

6.8 

1700 

+  141.  92 

+2. 192 

—227.  70 

+  9°.  23 

-13.45 

+5- 15 

-0.79 

+o.37 

—0.05 

-|-o.  02 

+  6.7 
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Table  IV. — Sum  of  secular  terms  and  terms  of  long  period. 


Year. 

I 

0 

(v.  s.  1) 

(v.c.  1) 

(v.  s.  2) 

(v.  c.  2) 

(v.  J.  3) 

(^•3) 

(v.  s.  4) 

(v.  c.  4) 

6 

tt 

t 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

1700 

+  141.92 

+2.  192 

—227.  70 

+90.  23 

-13-  45 

+5- 15 

-0.79 

+o.37 

—O.O5 

+0.02 

f6.7 

02 

139.  10 

2.  149 

225.  47 

89.69 

13-  32 

5- 12 

0.  78 

o.37 

O.O5 

0. 02 

6. 6 

04 

13&  3° 

2.  106 

223.  23 

89.  14 

13- 19 

5.09 

0.77 

0.  37 

O.  04 

0. 02 

6-5 

06 

133-  53 

2. 064 

220.  99 

88.  59 

13.06 

5- 06 

o.77 

0.36 

O.  04 

0. 02 

6.3 

08 

130.  79 

2. 022 

218.  75 

88.03 

12.93 

0.  76 

0. 36 

O.O4 

0.  02 

6.  2 

1710 

+  128. 07 

+1.980 

—216.51 

+87.  46 

—12.80 

+5.00 

-0.75 

+0. 36 

—O.  04 

+0.02 

+6.1 

12 

125.  38 

1-939 

214.  27 

86.  88 

12. 68 

4-  9° 

O.  74 

0. 36 

14 

122.  72 

1. 898 

2 1 2. 03 

86.  30 

x2.  55 

4*  93 

u-  /3 

u«  35 

O.  04 

0  02 

5-  9 

IO 

120.  09 

I.  858 

209.  79 

85.  71 

12.  41 

4.  90 

u-  73 

°-  35 

O.  04 

0  02 

5-  7 

IO 

117.49 

I.  8l8 

207.  54 

85.  11 

12.  28 

4.  86 

O.  72 

°-  35 

O.O4 

5-  0 

I720 

+  114.  92 

+  1.778 

—205. 30 

+84.51 

-12.  15 

+4.83 

—O.  71 

+0.  35 

—O.  04 

+0. 02 

+5-5 

22 

112. 38 

1-739 

203.05 

83.90 

12. 02 

4-  79 

O.  70 

o-  34 

O.  04 

0.02 

5-  4 

24 

109.  87 

1.  700 

200. 80 

83.  28 

11.  89 

A  l(\ 

4.  70 

O.  69 

o-  34 

O.  04 

0.  02 

5-  3 

26 

107.  38 

I.  002 

198.  55 

82.  65 

11.76 

4.  72 

O.  69 

o-  34 

O.  04 

0.  02 

5-  2 

28 

104.  92 

I.  024 

196.  29 

82. 02 

n.63 

4.  09 

0.  00 

o-  33 

O.  04 

5- 1 

I730 

+  102. 49 

+1.587 

-194.04 

+81.  38 

-11.50 

+4.  65 

—O.  67 

+o.33 

—O.  04 

-f  0. 02 

+5-o 

100. 09 

I-  550 

191.  79 

80.  74 

"•37 

A  Cj 

0  f)f% 

vJ.  OO 

P-  33 

O.  04 

A  k 

4. 0 

34 

97.  72 

L  5X3 

189. 53 

80.  09 

11.  24 

A  cR 
4-  5° 

0.  65 

0.  32 

O.04 

4-  7 

36 

95-  37 

1.477 

187.  27 

79-  43 

11. 11 

4-  54 

0.  65 

0.  32 

O.  04 

A  £ 

4. 0 

38 

93-05 

1.442 

185. 01 

78.  76 

10.  98 

4-  5° 

0.  64 

0. 32 

O.  04 

0.  02 

4-  5 

1740 

+  90.76 

+1.407 

-182.  75 

+78.08 

—  10.84 

+4-  46 

—0.63 

+0.31 

—O.  04 

+0.02 

+4-4 

42 

88.  50 

1. 372 

I  OO.  49 

77.  40 

10.  71 

4.  42 

0.  62 

0.  31 

O.  04 

0.  02 

4-  3 

44 

OO.  27 

1-337 

I7°-  23 

76.  72 

10.  58 

4-  3° 

0.  61 

0.  31 

O.  04 

0.  02 

4.  2 

46 

84.  07 

I-3°3 

1 75-  97 

76.  02 

10.45 

4-  34 

0.  61 

0.  30 

O.  04 

0.  02 

4. 1 

48 

8l.  90 

1.  270 

J73-  7° 

75-  32 

10.  32 

4-  3° 

0.  60 

0. 30 

O.  03 

0.  02 

4.0 

1750 

+  79-75 

+  1.237 

-171.44 

+74. 61 

— 10.  18 

+4.  26 

-0.59 

+0.30 

—O.O3 

+0. 02 

+3-9 

52 

77.63 

1.  204 

169.  17 

73.89 

10. 05 

4.  22 

O.  58 

0.  30 

O.  03 

0.  02 

3-8 

54 

75-  54 

1.  172 

166.  90 

73-  16 

9.92 

4>  18 

O.  50 

0.  29 

O.  03 

0.  02 

3-7 

56 

73-  48 

1.  140 

164. 63 

72.43 

9-79 

4.  14 

0.57 

0.  29 

O.03 

0.  02 

3.6 

58 

71.45 

1.  109 

I02.  30 

71.70 

9- 65 

4.  10 

O.  56 

0.  29 

O.O3 

0.  02 

3-5 

1760 

+  69.45 

+  1.078 

—  l6o.  09 

+  70.95 

-952 

+4-05 

-0.  55 

+0.  28 

—O.O3 

+0. 02 

+3.4 

02 

67.  47 

1.047 

157.  82 

70.  20 

9-  39 

4*  OI 

o.54 

0.  28 

O.O3 

0.  02 

3-  3 

Ca 
64 

65-  52 

1. 017 

T55- 55 

69.44 

9.  20 

3-  97 

o-  53 

0.  28 

O.  03 

0.  02 

3-  2 

OO 

63.  60 

O.  900 

T53-  27 

tZQ  Htm 

Do.  67 

9. 12 

3-  92 

0.  52 

O.  2o 

O.  03 

0.  02 

3- 1 

00 

61.  71 

0.959 

151. 00 

67. 89 

8.99 

3.  o» 

0.  52 

O.  27 

O.  03 

0.  02 

3-  0 

1770 

+  59-  85 

+  0.  930 

-148.  72 

+67.11 

-8.86 

+3.83 

-0.51 

+0.  27 

—O.O3 

+0. 02 

+3-o 

72 

58.  02 

O.  90I 

146.  45 

66.  32 

8.  73 

3-  79 

0. 50 

O.  27 

O.  03 

0.  02 

2.  9 

74 

mC  «... 

56.  22 

O.  873 

144.  17 

65-  53 

8.  59 

3-  74 

0.  49 

O.  2D 

O.O3 

0.  02 

n  Q 

2.  0 

70 

54-44 

0.  040 

T  A  T  On 
141.  »9 

64.  72 

8.  46 

3-  70 

0.49 

O.  26 

O.O3 

0. 02 

2.  7 

78 

52.69 

0.  819 

139.  6l 

63-  9i 

8.  33 

3-  65 

0. 40 

O.  26 

O.O3 

0.  02 

2.  O 

I780 

+  50.97 

+0. 792 

-I37-  33 

+63.09 

-  8.  19 

+3.60 

-0.  47 

+0.  25 

—O.O3 

+0.02 

+  2-5 

82 

49.  28 

0.  766 

135.  05 

62.  27 

8.06 

3-  56 

0. 46 

O.  25 

O.O3 

0.  OI 

2.5 

|  84 

47-  62 

0.740 

132.  77 

6i.43 

7-93 

3-51 

o.45 

O.  24 

O.O3 

O.  OI 

2.4 

86 

45-99 

0.715 

130.  49 

60.59 

7.80 

3.46 

0.44 

O.  24 

O.O3 

O.  OI 

2.3 

88 

44-  39 

0.  690 

128.  21 

59.  74 

7.  66 

3-41 

o.44 

O.  24 

O.O3 

O.  OI 

2.  2 

1790 

+  42.  82 

+0.666 

-125.93 

+58.89 

-7-  53 

+3.36 

-0.43 

+0.  23 

—O.O3 

+0.  OI 

+  2.1 

92 

41.  27 

0. 642 

123.  64 

58.03 

7.4o 

3.3i 

0.  42 

O.  23 

O.  02 

O.  OI 

2.  I 

94 

39  75 

0.  619 

121.36 

57-  16 

7.  26 

3-  26 

0.  41 

O.  23 

O.  02 

O.  OI 

2.  O 

96 

38.  26 

0.596 

119. 07 

56.  28 

7-  13 

3-2i 

0.  40 

O.  22 

O.  02 

O.  OI 

1.9 

98 

36.80 

0.  573 

116.  79 

55-  39 

6.99 

3.16 

o.39 

O.  22 

O.  02 

O.  OI 

1-9 

1800 

+  35-37 

+0.  55i 

-114.  50 

+54.  5o 

-6.86 

+3- " 

-0.  39 

+  0.  21 

—O.  02 

+0.  OI 

+  1.8 
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Table  IV. — Sum  of  secular  terms  and  terms  of  long  period. 


Year. 

1 

0 

{Z\  S.  I  ) 

{  V.  C.  I  ) 

[v.  s.  2) 

[v.  c.  2) 

(v.  s.3)  \(v.c.  3) 

1 

It,      C      A  \ 

[v.  s.  4) 

{v.  c.  4) 

u 

- 

// 

/ 

// 



// 

// 

// 

// 

// 

// 

// 

// 

1800 

+35-  37 

+0-551 

—114. 50 

454. 50 

—  O.  OO 

43- 11 

-0.39 

+0.  21 

— 0. 02 

40.  OI 

1      T  Q 

-f-1. 0 

02 

33.96 

0.529 

112.  21 

53.60 

6.  73 

3.05 

0. 38 

O.  21 

0. 02 

O.OI 

1.7 

04 

32.  59 

0.508 

I09.93 

52.69 

6.  59 

3.00 

0. 37 

O.  21 

0.02 

O.  OI 

1.7 

06 

31.  24 

0.487 

IO7.  64 

51.77 

6. 46 

2.95 

0.  36 

O.  20 

0. 02 

O.  OI 

1.6 

08 

29. 92 

0. 466 

105.  35 

50.85 

6. 32 

2.  90 

o.35 

O.  20 

0. 02 

O.  OI 

1.5 

1810 

-f-20.  03 

1   n     A  aC 
+O.  446 

— 103. 06 

+49. 92 

 O.  19 

42.  04 

-0.35 

4o.  20 

— 0. 02 

4o.  01 

4-1-  5 

12 

27-  37 

0.427 

100.  77 

48.98 

6.O6 

2.  79 

o.34 

O.  19 

0. 02 

O.  OI 

1.4 

H 

26.  14 

0.408 

98.48 

48.04 

5-  92 

2.  74 

o.33 

O.  19 

0. 02 

O.  OI 

1.4 

16 

24*93 

O.389 

96. 19 

47.08 

5-  79 

2.  68 

O.  X2 

O.  l8 

0. 02 

O.  OI 

i-3 

18 

23.  76 

0.37I 

93  - 90 

46.  12 

5-66 

2.63 

O.3I 

O.  18 

0. 02 

O.  OI 

I.  2 

1020 

-j-22.  6l 

+°-  353 

—  91*  61 

+45*  r5 

—5«  53 

42. 57 

—O.3O 

4o.  17 

— 0. 02 

4o.  OI 

22 

21.49 

0. 335 

89.  32 

44-  17 

5. 39 

2.51 

O.3O 

O.  17 

0. 02 

O.  OI 

1. 1 

24 

20.  40 

0.318 

87.03 

43-  19 

5-  25 

2. 46 

O.  29 

O.  17 

0. 02 

O.  OI 

1. 1 

26 

19-  34 

0.302 

84.  74 

42.  20 

5- 12 

2. 40 

O.  28 

O.  l6 

0. 02 

O.  OI 

1. 0 

28 

18.30 

0.  286 

82.45 

41.  20 

4.98, 

2.  34 

O.  27 

O.  l6 

0.02 

O.OI 

1. 0 

1830 

+  J7'  3° 

-|-o.  270 

—  00.  id 

+4°.  l9 

4-  °5 

-pZ.  20 

—O.  26 

4o.  15 

— 0. 02 

-f-o.  OI 

4o.  9 

32 

16.  32 

0.255 

77.86 

39-  17 

4.71 

2.  22 

O.  26 

O.I5 

0. 02 

O.  OI 

0.9 

34 

15.  37 

0.  240 

75.  57 

38. 15 

4.58 

2.  17 

O.  25 

O.  15 

0. 02 

O.OI 

0.8 

36 

14. 45 

0.  226 

73-  28 

37- 12 

4.45 

2.  II 

O.  2d. 

O.  14 

O.  OI 

O.  OI 

0.8 

38 

13-  56 

0.  212 

70.99 

36.08 

4.3i 

2.05 

O.  23 

O.  14 

O.  OI 

O.  OI 

0.7 

1840 

-(-12.  70 

-\-o.  190 

  OO.  O9 

+35.  °4 

— 4«  10 

41-  99 

— O.  22 

40.  13 

— O.  OI 

-}-o.  OI 

+°.  7 

42 

II.87 

O.  185 

66.  40 

33.98 

4.05 

i-93 

O.  21 

O.  13 

O.  OI 

O.  OI 

0.7 

44 

II.  06 

O.  173 

64.  11 

32.  92 

3.91 

1.86 

O.  21 

O.  12 

O.  OI 

O.  OI 

0.6 

46 

IO.28 

O.  l6l 

61.81 

31.85 

3-  78 

1.80 

O.  20 

O.  12 

O.  OI 

O.  OI 

0.6 

48 

9-  53 

O.  149 

59-52 

30.  77 

3-64 

1.  74 

O.  19 

O.  12 

O.  OI 

O.  OI 

0.5 

1850 

-J-  O.  ol 

4-0. 130 

—  57-  23 

429.  69 

—3.  51 

— j-  I.  00 

—O.  l8 

4o.  II 

— O.  OI 

4o.  OI 

+0.  5 

52 

8. 12 

0. 127 

54-94 

28.60 

3.  37 

1. 61 

O.  17 

O.  II 

O.  OI 

O.  OI 

0.5 

54 

7.46 

0.  117 

52.65 

27.  50 

3-  24 

1.55 

O.  l6 

O.  IO 

O.  OI 

O.  OI 

0.4 

56 

6.83 

0. 107 

50.35 

26.  39 

3-  10 

«-49 

O.  l6 

O.  IO 

O.  OI 

O.  OI 

0.4 

58 

6.  22 

0.097 

48.06 

25-  27 

2.  97 

1.42 

O.  15 

O.  09 

O.  OI 

4-0.  OI 

0.4 

IoOO 

-t  5«°4 

-f~o.  000 

—  45-  77 

424. 15 

O  9.A 

—  2.  04 

4-1-  3° 

—O.  14 

40.09 

— O.  OI 

0.  00 

-ho.  3 

62 

5.09 

O.  080 

43-  47 

23. 02 

2.  70 

I.  29 

O.  14 

O.08 

O.  OI 

O.  OO 

0.3 

64 

4.56 

O.  072 

41. 18 

21.88 

2.57 

1. 23 

O.  13 

O.08 

O.  OI 

O.  OO 

0.3 

66 

4. 07 

O.  O64 

38.89 

20.  73 

2.43 

1. 16 

O.  12 

O.07 

O.OI 

O.  OO 

O.  2 

68 

3.61 

0.057 

36.60 

19-57 

2.30 

1. 09 

O.  TI 

O.  07 

O.  OI 

O.  OO 

O.  2 

tQt/-» 
I  OyO 

4~  3-  x7 

-f-o.  050 

—  34- 31 

f-lo.  41 

—  2.  IO 

41-  03 

—O.  IO 

+O.06 

— O.  OI 

4°.  2 

72 

2.  76 

o;o43 

32.  02 

17.  24 

2.03 

0. 96 

O.  09 

O.  06 

O.  OI 

O.  OO 

O.  2 

74 

2. 38 

0.037 

29  73 

I6.06 

I.90 

0.89 

O.08 

O.06 

O.  OI 

O.  OO 

0. 1 

76 

2.03 

0.032 

27-44 

14.  87 

1.76 

0.82 

O.08 

O.  05 

O.  OI 

0. 00 

0. 1 

78 

1.  71 

0. 027 

25.  15 

13.68 

I.63 

0.75 

O.  07 

O.O5 

— O.  OI 

O.  OO 

0. 1 

IOOO 

_L    T  At 

1     !•  41 

— J— 0. 022 

—   22.  OO 

412-  47 

—1.  49 

-f-O.  Do 

—O.  06 

40.04 

0.  00 

-|-o.  I 

82 

1. 14 

0. 018 

20. 57 

11.  25 

1.36 

O.  6l 

O.O5 

0.04 

0. 00 

O.  OO 

0. 1 

84 

0.  90 

0. 014 

18.  28 

10. 04 

1.  22 

0.  54 

O.  04 

O.O3 

0. 00 

O.  OO 

4-0. 1 

86 

0. 69 

0.  on 

16. 00 

8. 82 

1.09 

0.47 

O.  04 

O.O3 

0.  OO 

0.00 

0. 0 

88 

0.51 

0.008 

13.71 

7.58 

o.95 

0. 40 

O.O3 

O.  02 

O.  OO 

O.  OO 

0. 0 

1890 

+  0.35 

4-0.005 

—  11.42 

+  6.34 

—0.82 

4o.  33 

—O.  02 

40.  02 

O.  OO 

O.  OO 

0. 0 

92 

O.  22 

0.003 

9. 14 

5- 09 

0.  69 

0.  26 

—O.  OI 

O.  OI 

0.00 

0. 00 

0. 0 

94 

O.  12 

0.002 

6.85 

3.83 

0. 55 

0. 18 

O.  OO 

-|-o.  OI 

0. 00 

O.  OO 

0.0 

96 

O.O5 

-f-o.  OOI 

4-57 

2.56 

0. 42 

0.  11 

0. 00 

0. 00 

0.00 

O.  OO 

0. 0 

98 

+  0.01 

0. 000 

—  2.28 

4-  1.28 

0.  28 

40.03 

40.01 

0.00 

O.  OO 

0.00 

0. 0 

1900 

0. 00 

0. 000 

O.  OO 

O.  OO 

-0. 15 

—0. 04 

40. 02 

— O.  OI 

0.00 

O.  OO 

0. 0 
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Table  IV. — Sum  of  secular  terms  and  terms  of  long  period. 


Year. 

/ 

0 

(v.S.l) 

{v.c.i) 

(v.s.  2) 

(v.  c.  2) 

3) 



(^•3) 

(v.s.  4) 



(*'.<*•  4) 

0 

// 



/ 

// 

// 

// 

// 

// 

// 

// 

// 

// 

1900 

0. 00 

0. 000 

O.  OO 

0.  OO 

-0.  15 

—0. 04 

+0. 02 

—0. 01 

0. 00 

O.  OO 

0. 0 

02 

+  0. 02 

0. 000 

+     2.  28 

—  I.  20 

y 

—0. 02 

0. 11 

O.  O"* 

0. 02 

0. 00 

0.  00 

0.  0 

04 

0. 06 

+0. 001 

4.  56 

2.  59 

+0. 12 

0. 19 

0. 04 

0. 02 

0. 00 

O.  OO 

0. 0 

06 

O.  IX 

0. 002 

6.84 

\.  QO 

0.  25 

0.  26 

0. 04 

0. 03 

0. 00 

0.  00 

0.  0 

08 

0.  2^ 

0. 003 

9.  12 

5-  21 

0. 39 

0.  34 

0. 05 

0. 03 

0. 00 

O.  OO 

0.  0 

1910 

+  0.36 

+0.005 

+  II.40 

-  6.54 

+0.52 

—0.42 

+0.  06 

—0. 04 

0. 00 

0. 00 

0. 0 

12 

O.  SI 

0.008 

I3.68 

7.  87 

0.66 

0. 49 

0. 07 

0. 04 

0. 00 

O.  OO 

0.  0 

14 

0.  6q 

0. 01 1 

IS.  q6 

Q.  21 

O.  7Q 

^"  1  y 

0.  S7 

0.08 

0. 05 

O.  OO 

0.00 

0.  0 

16 

O.  QO 

0. 014 

18.  24 

10.  56 

O.  Q2 
y 

O.  65 

O.  OQ 

0. 05 

O.  OO 

0.  00 

+0. 1 

18 

I.  14 

0. 018 

20.  51 

II.  91 

I.  05 

O.  73 

O.  O9 

0.06 

0.  00 

0. 00 

0.  I 

I920 

+  I.40 

+0. 022 

+  22.79 

—  13.  28 

+  1.  19 

—O.81 

+0.  IO 

—0. 06 

0. 00 

0. 00 

+0. 1 

22 

I.6Q 

0. 027 

25.  06 

14.  65 

I.  32 

O.  80 
y 

0.  II 

0.07 

+  0.  OI 

O.  OO 

0. 1 

24 

2.  OI 

0. 032 

27.  33 

l6.  03 

I.  46 

0.  Q7 
yi 

O.  12 

0. 07 

O.  OI 

0. 00 

0.  I 

26 

2.  36 

0. 037 

29.  60 

17.  42 

I.  59 

I.  05 

O.  13 

0. 08 

O.  OI 

O.  OO 

0.  I 

28 

2.  74 

0. 043 

31.87 

18.  82 

I.  72 

I.  IX 

O.  13 

0.08 

O.  OI 

0. 00 

0. 1 

I930 

+  3-  15 

+0. 050 

+  34-  14 

—  20.  22 

+  T.  86 

—  I. 21 

+0.  14 

—0. 09 

+0.  OI 

0. 00 

+0.  2 

32 

3-  58 

0. 057 

36.  41 

21.  63 

1.  99 

I.  2Q 

O.  15 

0.  10 

O.  OI 

—  O.  OI 

O.  2 

34 

4. 04 

0. 064 

38.68 

23.05 

2.  12 

i.  xS 

O.  l6 

0. 10 

O.  OI 

O.  OI 

O.  2 

36 

4. 53 

0. 072 

40.  94 

24.  48 

2.  26 

1 .46 

O.  17 

0.  1 1 

O.  OI 

O.  OI 

O.  2 

38 

5. 05 

0. 080 

43.  21 

25.  92 

2.  39 

I.  S4 

O.  17 

0.  11 

O.  OI 

O.  OI 

0.  3 

1940 

+  5.59 

+0.088 

+  45-47 

-27.  36 

+2.52 

-1.63 

+  O.  l8 

—0. 12 

+0.  OI 

—0.  OI 

+0.3 

42 

6. 16 

0. 097 

47-  73 

28.  82 

2.66 

I.  71 

O.  19 

0. 13 

O.  OI 

O.  OI 

0.  3 

44 

6.  76 

0. 107 

49.  99 

30.  28 

2.  79 

I.  80 

O.  20 

0. 13 

O.  OI 

O.  OI 

0. 4 

46 

7.  XQ 
/  •  oy 

0. 117 

52.  25 

31-  75 

2.  92 

i.  88 

O.  21 

0. 14 

O.  OI 

O.  OI 

0. 4 

48 

8.05 

0. 127 

54-  51 

33-  23 

3. 05 

I.  Q7 
*•  yi 

O.  21 

0. 14 

O.  OI 

O.  OI 

0.  5 

1950 

+  8.73 

+0. 138 

+  56.  77 

—34-  72 

+3- 19 

—2.05 

+0.  22 

-0.  15 

+0.  OI 

— O.  OI 

+0.5 

52 

Q.  44 

0.  149 

59. 02 

36.  22 

3*  32 

2.  14 

O.  23 

0. 15 

O.  OI 

O.  OI 

0.6 

54 

IO.  18 

0.  161 

61.  27 

37-  72 

3«  45 

2.  23 

O.  24 

0.  16 

O.  OI 

O.  OI 

0.6 

56 

IO.  Q4 

0. 173 

63.  52 

39-  23 

3-  58 

2.  XI 

O.  25 

0. 16 

O.  OI 

O.  OI 

0.  7 

58 

1  *•  73 

0.  185 

65.  77 

40.  75 

3.  72 

2.  40 

O.  25 

0.  17 

O.  OI 

O.  OI 

0.  7 

T960 

+  12.  55 

+0.  198 

+  68.02 

—42.  28 

+3.85 

-2.  49 

+  0.  26 

—0. 18 

+0.  OI 

—  0.  OI 

+0.  8 

62 

13.  40 

0.  212 

70.  27 

43.81 

3.98 

O'  7" 

2.  s8 

O.  27 

0. 18 

O.  OI 

O.  OI 

0.8 

64 

14.  27 

0.  226 

72.  52 

45-  36 

4.  12 

2.  67 

O.  28 

O.  IQ 

O.  OI 

O.  OI 

O.  Q 
y 

66 

15.  17 

0.  240 

74.  76 

46.  91 

4.  25 

2.  76 

O.  28 

O.  IQ 

•  y 

0.  02 

O.  OI 

1. 0 

68 

16.  10 

0.  255 

77. 00 

48.  47 

4.  l8 

2. 8s 

O.  2Q 
O.  29 

O.  20 

0.  02 

O.  OI 

I.  0 

1970 

+  17.06 

f  0.  270 

+  79.24 

-50.04 

+4.51 

-2.  94 

+  0.  30 

—O.  2T 

4-  0. 02 

—0.  OI 

+  1. 1 

72 

18. 04 

0.  285 

81.48 

51.62. 

4.  64 

X.  ox 

O.  11 

O.  21 

0.  02 

O.  OI 

I.  2 

74 

IQ.  OS 

0.  301 

83.  72 

53.  21 

A.  77 

X.  IX 

O  X2 

O.  22 

0.  02 

O.  OI 

I.  2 

76 

20.  09 

0.318 

85.95 

54.8o 

4.  90 

3.  22 

O.  X2 

O.  22 

0.  02 

O.  OI 

1.  3 

78 

21.  l6 

0. 335 

88.  18 

56.  40 

5.  04 

3.  31 

O.  33 

O.  23 

0.  02 

O.  OI 

1.  4 

1980 

+  22.  25 

+0. 352 

+  90.41 

—58. 01 

+  5-  17 

-3.40 

4  0.  34 

—O.  24 

1  0. 02 

—0.  OI 

+1.5 

82 

23-  37 

0. 370 

92.64 

59-63 

5-  30 

3-  50 

0.  35 

O.  24 

0. 02 

O.  OI 

1.6 

8a 

°4 

24-  52 

0.  300 

94.  07 

61.  26 

5-  43 

3-  59 

0.  35 

O.  25 

0.  02 

O.  OI 

1.  7 

86 

25. 70 

0.407 

97.  IO 

62.  90 

5.  56 

3.69 

0.  36 

O.  26 

0.  02 

O.  OI 

1.8 

88 

26.  90 

0. 426 

99-  32 

64. 54 

569 

3.  79 

o.37 

O.  26 

0.  02 

O.  OI 

i-9 

1990 

+28. 13 

+0.446 

+  101.  54 

—66.  20 

+5.  82 

-3-  88 

+0.38 

—O.  27 

•f  0. 02 

-  0.  02 

+  2. 0 

92 

29. 39 

0. 466 

103.  76 

67.  86 

5-95 

3.98 

0.  39 

O.  28 

0.  02 

0. 02 

2.  1 

94 

30.67 

0.486 

105.98 

69  53 

6.08 

4.08 

0.  39 

O.  28 

0.  02 

0. 02 

2.  2 

96 

31.98 

0.507 

108. 19 

7r.  21 

6.21 

4.  17 

0.  40 

O.  29 

0.  02 

0. 02 

2.4 

98 

33.32 

0. 528 

1 10. 40 

72.  89 

6.  34 

4.  27 

0.  41 

O.  30 

0. 02 

0. 02 

2.5 

2000 

+34.68 

+0. 550 

+  112.  61 

-74-  59 

+6.  47 

-4-  37 

+0.  42 

-O.  30 

+0. 02 

—0.02 

+  2.6 
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Arg. 


(v.  c.o) 


o 

+  6.79 

I 

7-  5o 

2 

8.31 

3 

9-Q5 

4 

9-77 

5 

+10.47 

r 
O 

11. 15 

7 

11. 81 

8 

12. 46 

9 

1309 

IO 

+  13.69 

ii 

14.  28 

12 

14. 85 

13 

15.40 

14 

15.93 

15 

+16.44 

IO 

16.  92 

17 

17.38 

18 

17. 82 

19 

18.  25 

20 

+  18.66 

21 

19.04 

22 

19.40 

23 

19.  74 

24 

20. 06 

25 

+20.35 

2o 

20.  62 

27 

20. 87 

28 

21. 10 

29 

21.31 

30 

+21. 49 

31 

21.  65 

32 

21.80 

33 

21. 92 

34 

22. 01 

35 

+22. 09 

30 

22. 15 

37 

22. 18 

38 

22.  19 

39 

22.  18 

40 

+22.  16 

41 

22. 1 1 

42 

22. 04 

43 

21.94 

44 

21.83 

45 

+21.  70 

40 

21. 55 

47 

21.38 

48 

21.  19 

49 

20.98 

5o 

+20.75 

5i 

20.51 

52 

20.25 

53 

19.96 

54 

19.  66 

55 

+19-35 

56 

19. 02 

57 

18.  67 

58 

18.30 

59 

17. 92 

60 

+17. 52 

+0. 75 
+0. 74 
+0. 72 
+0.70 

+0.68 
+0.66 
+0.65 
+0.63 


+o.59 
+0. 57 
+0.55 

+0.53 
+0.51 


+0.46 
+0.44 
+0.43 
+0.41 

+0.38 
+0.36 
+0.34 
+0. 32 
+0.29 

+0.  27 
+0.25 
+0.23 
+0. 21 
+0. 18 

+0. 16 
+0. 15 
+0. 12 
+0.09 
+0.08 

+0.06 
+0.03 
+0.01 
-  0.01 
— o.  02 

-0.05 
— o.  07 
— O.  IO 
— O.  II 

-o.  13 
-o.  15 

-0.17 

— o.  19 

— O.  21 

-0.23 

— o.  24 
—0.26 

-0.29 
—0.30 
-0.31 

-0.33 
-0.35 
-0.37 
-0.38 
—0.40 


(v.s.i) 


-12.  20 

II.  76 
11.32 
10.87 

10.  42 


+0.44 
+0.44 
+0.45 
+0.45 
+0.46 


9-96  +a<6 

9- 5o  T 


+0.46 


+0. 46 


7.66 


+0.46 


'/  +0.47 

*8?  Z:% 


5.36 

4/91 
4.46 

4. 02 

3.58 

3- 15 
2.  73 

2.31 
1.90 

1.49 


+0.45 
+0.45 
+0.44 
+0.44 
+0.43 

+0. 42 
+0.42 
+0.41 
+0.41 
+0.40 


-  1.09  , 

0.70  :°-3» 

-  0.32  +0-38 
+  0.05  +°-37 

0.42  t°*l 

^    +0. 36 


+  0.78 
I. 13 
1.47 
1.80 

2.  12 


+0.35 
+0.34 
+o-33 
+0. 32 
+0.31 


+  til  r- 

+0.29 
3.59  £- 


+  3.85 
4. 10 

4. 34 
4. 58 
4.81 


+ 


+0.25 
+0.24 
+0.24 
+0.23 
+0. 22 

+0. 20 
+0. 20 
+0. 19 
+0. 18 
+0. 17 


+  5-97  +0.I6 

o.  29  , 

6.  43  +a  14 

6.56  +013 
0  +0.13 

+  6.69  +c 
6.81  +° 

6.  92 
7. 02 

7.  12 


12 

+0. 11 
+0. 10 
+0. 10 
+0.09 


+  7-21 


{V.C.1) 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


// 

o.37 
o.75 
1. 11 
1. 46 
1.79 

2. 10 
2.38 

2.  64 
2.89 
3-  12 

3-  33 
3-  52 

3-  69 
3.84 

3.  97 

4.08 
4. 18 

4.  26 
4. 32 

4-  36 

4-  39 
4.40 
4.40 
4. 38 
4.34 

[4.  29 
t4-  23 
15 
4. 06 

3.0 


_  85 
'3-  73 
13-  59 
C3- 44 
:3-  28 

3. 11 
2-93 
2.  74 

2.  54 
2.  34 

2.  13 
1.  91 
1.  69 
1.46 
1.  22 

0.98 

o.73 
0.48 
0.23 
9-97 

9.71 
9-44 
9. 17 
8.90 
8.62 


+  8.35 
8. 07 

7-  79 
7.5i 
7.  22 

+  6.94 


+0.38 
+0.36 
+0.35 
+0.33 
+0. 31 

+0.28 
+0.26 
+0.25 
+0.23 
+0. 21 

+0. 19 
+0. 17 
+0. 15 
+0. 13 
+0. 11 

+0. 10 
+0.08 
+0.06 
+0.04 
+0.03 

+0.01 
0.00 

— O.  02 
—O.04 
—0.05 

—O.06 
—O.08 
—O.O9 
— O.  IO 
— O.  II 

-O.  12 

-o. 14 
-o.  15 
-0. 16 
-0.17 

-o.  18 
-o.  19 
-o.  20 
-o.  20 

-O.  21 

-O.  22 
-O.  22 

-o.  23 
-o.  24 
-o.  24 

-0.25 
-0.25 
-0.25 
-o.  26 
-o.  26 

-0.27 
-0.27 
-0.27 
-0.28 
-0.27 

-0.28 
-0.28 
-0.28 
-o.  29 

-0.28 


(v.s.  2) 


// 

+  1.  IO 
I.  21 

I- 31 
I.40 
I.48 


+0.  II 
+0. 10 
+0.09 
+0.08 
+0.08 


'•7°  Tl 
1.76 1 
1. 81  +°°5 

+0.04 


+  1.  85 
1.89 
1.  92 
1.95 
1.97 

+  1.98 
1.99 

1.99 
1.98 


+0.04 
+0.03 
+0.03 
+0.02 
+0.01 

+0. 01 
0.00 
— 0.01 


I.  97 

7/  —0.02 


+  1.95 
1.93 
I.  90 
1.87 
I.83 

+1.  79 
1.74 
1.69 
1.63 
1.57 

+1.50 
i.43 
1.36 
1.  29 
1.  21 

+  1. 14 
1. 06 
0.98 
o.  90 
o.  82 

+o.73 
0.64 
0.56 
0.47 
o-39 

+0.31 
o.  22 
o.  14 
+0. 06 
— o.  02 

— o.  10 
o.  18 
o.  25 

0.33 

o.  40 

-0..47 
0.54 

o.  60 
o.  67 

0.73 
—0.78 


-O.  02 

-0.03 
-0.03 
-0.04 
-0.04 

-0.05 
-0.05 
-0.06 
-0.06 
-0.07 

-o.  07 
-0.07 
-o.  07 
-0.08 
-o.  07 

-0.08 
-0.08 
-0.08 
-0.08 
-0.09 

-0.09 
-0.08 
-0.09 
-0.08 
-0.08 

-0.09 
-0.08 
-0.08 
-0.08 
—0.08 

-0.08 
—0.07 
—0.08 
—0.07 
— o.  07 

—0.07 
-0.06 
-0.07 
-0.06 
-0.05 


(z>.  C.  2) 


// 

+2.  15 
2.  07 
I.98 
I.89 
I.80 

+  I.70 

i-59 
1.49 
1-39 
1.  28 

+  1. 17 
1.05 
0.94 
0.83 
o.  72 

+0.60 
o.  49 
0.38 
o.  27 
o.  16 

+0.05 
—0.05 
0.15 

o.  25 

0.34 

-0.44 
0.53 

o.  61 
o.  70 

0.78 
-0.85 

o.  92 

0.  99 
1.05 

1.  II 

-1. 16 

I.  21 

I-  25 
I.  29 

i-33 

-1.36 

i-39 
1. 41 
1.42 
1-43 

-1.44 
1.  45 
1.45 
1-45 
1.44 

-1. 43 
1.42 
1. 40 
1.38 
1-35 

-1.32 
1.  29 
1.  26 
1.  22 
1. 18 


-0.08 
-0.09 
-0.09 
-0.09 
-0. 10 

-O.  II 

-0. 10 
-o.  10 

-O.  II 
-O.  II 

-O.  12 
-O.  II 
-O.  II 
-O.  II 
-O.  12 

-O.  II 
-O.  II 
-O.  IV 
-O.  II 
-O.  II 

-O.  IO 
-O.  IO 
-O.  10 

-0.09 
-o.  10 

-0.09 
-0.08 
-0.09 
-0.08 

-o.  07 

-o.  07 
-0.07 
-0.06 
-0.06 
-0.05 

-0.05 
-0.04 
-0.04 
-0.04 
-0.03 

-0.03 
-o.  02 
-0.01 
-0.01 
-o.o> 

— o.  01 
0.00 
0.00 

+0.01 

+  0.01 

+0. 01 
+0. 02 

+0.  02 

+0.03 
+0.03 

+0.03 
+0.03 
+0.04 
+0.04 
+0.04 


-1. 14 


+0.34 
0.32 

0.31 

o.  29 
o.  28 

+0.26 

o.  23 

O.  21 

o.  19 
o.  17 

+0. 14 

O.  12 

o.  10 
o.  07 
0.05 

+0. 03 
o.  00 

— o.  02 
0.05 

o.  07 
— o.  09 

O.  II 

o.  13 
o.  15 
o.  17 

— o.  18 
o.  20 

O.  21 
O.  22 

0.  23 

— o.  25 
O.  26 
O.  26 
o.  27 
o.  27 

— o.  27 
o.  27 
o.  27 
o.  27 
o.  26 

— o.  26 
o.  25 
o.  25 
o.  24 
o.  23 

— O.  22 
O.  21 

o.  19 
O.  18 
o.  17 

-o.  15 
o.  14 

O.  12 
O.  II 

o.  09 

— o.  07 
o.  06 
o.  04 
o.  02 

— O.  OI 
+O.OI 


3) 


// 
-O.  12 

o.  15 
o.  17 
o.  19 

O.  21 
O.  23 

o.  25 
O.  26 
o.  27 
o.  28 


— o.  29 

0.30 
0.30 
0.31 
0.31 

-0.31 
0.31 

0.31 
0.30 
o.  29 

— o.  28 
o.  27 
o.  26 
o.  25 
o.  24 

— O.  22 
O.  21 

o.  19 
o.  17 
o.  15 

— o.  13 

O.  12 
O.  IO 
O.08 

o.  06 

— o.  04 
— o  02 

o.  00 
+0. 02 

o.  04 

+0. 06 
0.08 

o.  10 

O.  II 

o.  13 

+0.14 

o.  16 
o.  17 
o.  18 
o.  20 

+0.  21 
O.  21 
O.  22 
O.23 

o.  23 

+0.24 

o.  24 
o.  24 
o.  24 
o.  24 

+0.24 
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Arg. 


( v.  c.  o) 


60 
61 
62 

63 
64 

65 

66 

67 
68 
69 

70 

7i 
72 

73 
74 

75 
76 
77 
78 
79 

80 
81 
82 

83 
84 

85 
86 

87 
88 

89 

90 

9i 
92 

93 
94 

95 
96 
97 
98 

99 

100 
101 
102 
103 
104 

105 
106 
107 
108 
109 

110 
in 
112 

113 
114 


115 
116 

117 
118 
119 

120 


-fi7-  52 
17.  11 
16.69 
16.  25 
15.  79 

+  15-  32 
14.84 

14.35 
13.85 
13. 33 

4-12.80 
12.  26 
11.  71 
11.  15 
10.58 

4-io.  00 
9.41 
8.  82 
8.  22 
7.  61 

4-7.00 
6.38 
5-  75 
5- 12 
4.48 

4-  3.84 
3.20 
2.  56 
1.  91 
1.  26 


4- 


o.  61 
o.  04 
o.  69 

1.34 
1.99 


—  2.64 

3. 29 

3-93 
4.57 
5-  20 

—  5.83 
6.  45 
7.07 
7.69 
8.30 

—  8.90 

9-  49 
10. 07 
10.65 
11.  22 

—  11.78 
12. 34 
12.88 
13-  4i 
13-  92 

-14. 42 
14.  92 
1540 
15.86 
16.31 

-16.  75 


-o.  41 
-0.42 

-0.44 

-0.46 
-o.  47 

-0.48 
-0.49 
-0.50 
-0.52 
-0-53 

-0.54 
-0.55 
-0.56 

-0.57 
-0.58 

-0.59 
-0.59 
-0.60 
-0.61 
-0.61 

-o.  62 
-0.63 
-0.63 
-0.64 
-0.64 

-0.64 
-0.64 
-0.65 
-0.65 
-0.65 

-0.65 
-0.65 
-0.65 
-0.65 
-0.65 

-0.65 
-0.64 
-0.64 
-0.63 
-0.63 

-o.  62 
-o.  62 
-o.  62 
-0.61 
-0.6a 

-0.59 
-0.58 
-0.58 
-0.57 
-0.56 

-0.56 
-0.54 
-0.53 
-0.51 
-0.50 

-0.50 
-0.48 
-0.46 

-0.45 

-o.  44 


{V.S.  I) 


// 
4-7-21 
7-  29 
7.36 
7-43 

7.  49 

4-7-  55 
7.  60 

765 
7-  69 
7-  72 


+0.08 
+0. 07 
+0. 07 
+0.06 
+0.06 

+0.05 
+0.05 
+0.04 
+0.03 
+0.03 


+7.75  +ao2 

I'  la  +°'°2 
7.81  +°°2 
7.82 


+0.01 
-l-o.o  1 


4-7.83 
7-  83 
7.83 
7.  82 
7.81 

4-7.80 
7-  79 
7-  77 
7-  75 
7-  73 


0.00 
0.00 

— O.OI 
— O.OI 
—O.OI 

— O.  OI 

—0.02 
— o.  02 
— o.  02 
— o.  02 


4-7. 71 

7.68  -°-03 

7.64 
7.60 

7-  57 


—0.04 
—0.04 
-0.03 
—0.03 


4-7-  54 

7.50 
7. 46 
7.41 
7. 36 


—0.04 
—0.04 
—0.05 
-0.05 
-0.05 


+7.31 

7.  26 
7.  20 

7. 14 
7.08 


—0.06 
—0.06 
—0.06 
—0.06 


+7. 02 
6.95 

6.88 
6.80 
6.  72 

4-6.64 
6.55 
6. 46 

6.37 
6.  27 


— o.  07 
— o.  07 

-0.08 
—0.08 
—0.08 

—O.O9 
—O.O9 
—O.O9 

— o.  10 
— o.  10 


6. 06 

5.95 

5.83 

5. 71 

4-5. 58 
5.45 
5.31 

5 
5 


16 
00 


— O.  II 
— O.  12 
— O.  12 

-0. 13 

-o.  13 
-O.  14 
-o.  15 
— 0. 16 
— 0. 16 


4-4.84 


{v.C.  I) 


4-6.94 
6.65 

6.37 
6.08 
5.80 

+  5.51 
5-  23 
4.95 
4.66 

4.38 

4-4.  IO 
3.82 

3-  54 
3-  26 
2.98 

4-2.70 
2.  42 
2.  15 
1.87 
1. 60 

4-i.  33 
1. 06 
0.79 
0.52 

+0.25 

— o.  02 
o.  29 

o.55 
0.82 
1.08 

-1.35 
1. 61 
1.87 
2. 13 
2.39 

-2.66 
2. 92 
3- 18 
3.44 

3-  70 

-3.96 
4.  22 

4.47 

4-  73 
4.99 

-5-  25 
5.5o 
5.76 
6. 01 
6.  27 

-6.52 

6.  77 
7. 02 

7.  27 
7-  52 

-7-  77 
8. 01 

8.  26 
8.  50 
8.  74 

-8.97 


— o.  29 
—0.28 
— o.  29 
-0.28 
— o.  29 


-0.28 
-0.28 
-0.29 
-0.28 
-0.28 

-o.  28 
-o.  28 
-o.  28 
-0.28 
-0.28 

-0.28 
-o.  27 

-0.28 

-o.  27 

-0.27 

-0.27 
-0.27 

-o.  27 
-o.  27 
-o.  27 

-o.  27 
-o.  26 
-o.  27 
-o.  26 
-o.  27 

-o.  26 
-o.  26 
-o.  26 
-o.  26 
-o.  27 

-o.  26 
~o.  26 
-o.  26 
-o.  26 
-o.  26 


-o.  26 
-0.25 
-0.26 

-o.  26 
-0.26 

-0.25 
-0.26 
-0.25 
-0.26 
-0.25 

-o.  25 

-0.25 
-0.25 
-0.25 
-0.25 

-o.  24 
-0.25 
-0. 24 
-o.  24 
-o.  23 


(v.s.  2) 


// 

-0.78 
0.84 
0.89 
0.94 
0.98 

.03 
.07 

.  II 

.  14 
.18 


.  21 

.24 
.26 
.28 
.30 

•  32 

•34 

.35 
.36 

.36 

•37 

.37 

.36 
.36 

.35 
.35 
.34 
.32 
.31 

.29 
.27 
.25 

.  22 
.  20 


—0.06 
-0.05 
—0.05 
—0.04 
-0.05 

—0.04 
—0.04 
-0.03 
—0.04 
—0.03 

-0.03 
— o.  02 
— o.  02 

— O.  02 
— O.  02 

— o.  02 

— O.  OI 
O.OO 

—O.OI 
O.OO 

—O.OI 
O.OO 

+O.OI 
O.OO 

+O.OI 

O.OO 
+O.OI 
+0.  02 
+0.  OI 
+0.02 

+0.  02 
+0.02 
+0.03 
+0.  02 
+O.O3 


.14  !°  03 

.  11  :°°3 
.08 

.05  +o-°3 
°  +0.04 


—1. 01 , 

o.  97  , 

0.93  !0  04 

0.88  :oos 

o.65  !0  05 

o.6i  +0QS 

o  SO  +0  05 
+0.06 

tits 

+0.06 
+0.  07 
+O.06 


o.  42 

O.36 

o.  29 

—0.23 
o.  16 
o.  09 
—0.03 
4-0.04 

4-0.  12 


+0.07 
+0. 07 
+0.06 
+0.07 
+O.08 


{V.C.  2) 


// 

-I.  14 
I.  IO 
I.05 
I.  OI 
O.97 


+0.04 
+0.05 
+0.04 
+0.04 
+0.05 


— o.  02  , 

0.87  :°°5 

0.82 

0.76 +o06 

0.71  :°°5 
'  +0.05 

^  +0.06 

+0.05 
+0.06 
+0.06 
+0.05 
+0.06 

+0.05 
+0.06 
+0.05 
+0.06 
+0.05 

+0.05 
+0.06 
+0.05 
+0.05 
+0.05 

+0.05 
+0.05 
+0.05 
+0.05 
+0.05 

+0.04 
+0.05 
+0.04 
+0.05 
+0.04 

+0.04 
+0.03 
+0.04 
+0.04 
+0.04 

+0.03 
+0.03 
+0.03 
+0.03 
+0.03 

+0. 02 
+0.03 
+0.02 
+0. 02 
+0. 02 


-0.38 
0.33 

o.  27 

O.  21 
O.  16 

— O.  IO 
—O.O5 
4-O.OI 

o.  06 

O.  12 

4-O.I7 
O.  22 
O.28 
0.33 

o.  38 

4-0.43 
O.48 

0.53 
O.58 
O.63 

+O.68 

0.  72 

O.77 
0.8l 
O.86 

-f-O.90 
O.94 

0.  97 

1.  OI 
I.05 

4-I.09 
I.  12 

I.  15 
I.  18 
I.  21 

4-1. 24 
1.26 
1. 29 
1-31 
1-33 


4-1-35 
1.36 
1 

1.38 
1.38 


+0. 01 
37  +°01 

°L  +O.OI 
O.OO 
O.OO 


+1.38 


(v.*  3) 

(^•3) 

// 
-fo.  01 
0. 02 
0. 04 
0. 06 

0.  07 

// 

-fo.  24 

O.  23 
O.23 
O.  22 
O.  22 

-ha  08 
0. 10 
0.  II 

O.  12 
O.  13 

4"0.  21 
O.  20 
O.  19 
O.  18 
O.  17 

"fo.  14 
O.  15 
O.  l6 
O.  17 
O.  18 

4-0.  16 
O.I5 
O.  14 
O.  13 
O.  12 

4-0.  18 
O.  19 
O.  19 
O.  20 
O.  20 

4-0.  IO 
O.  09 
O.08 
O.  06 
O.  05 

4"0.  21 
O.  21 
O.  21 
O.  21 
O.  21 

-fO.03 
-f  O.  02 

O.  OO 
—O.  OI 

O.  02 

4-a  20 
0.  20 
0. 19 
0. 19 
0. 18 

—O.  04 
0.05 
O.  06 
O.O7 
O.O9 

-fo.  18 
0. 17 
0.  16 
0. 15 
0. 14. 

—O.  IO 
O.  II 
O.  12 
O.  13 
O.  14 

4-0. 13 

O.  12 

0.  II 
0.  10 
0. 09 

-O.  15 
O.  16 
O.  17 
O.  18 
O.  19 

4-0.07 

0. 06 
0.05 
0. 04 
0. 02 

—O.  20 
O.  20 
O.  21 
O.  21 
O.  21 

-fo.  OI 

—O.  OI 
O.  02 
O.O3 
O.O5 

—O.  22 
O.  22 
O.  22 
O.  22 
O.  22 

—O.06 
O.08 
O.  09 
O.  IO 
O.  12 

—O.  21 
O.  21 
O.  21 
O.  20 
O.  20 

—O.  14 
O.  15 
O.  l6 
O.  17 
O.  19 

—O.  19 
O.  18 
O.  17 
O.  l6 
O.  15 

—O.  20 

—O.  14 
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LONGITUDE. 

Table  V. — Arg.  i.    Action  of  Neptune. 


Arg. 


// 

1 20 

-16.  75 

121 

17.  18 

122 

17.  59 

123 

17.98 

124 

18.  36 

125 

—18.  72 

126 

19.07 

127 

19.40 

128 

19.71 

129 

20. 01 

130 
131 
132 

133 
134 

135 
136 

137 

138 
139 

140 

141 
142 

143 
144 

145 
146 

147 
148 
149 

150 
151 
152 
153 
154 

155 
156 
157 
158 
159 

160 
161 
162 
163 
164 

165 
166 
167 
168 
169 

170 
171 
172 
173 
174 

175 
176 
177 
178 
179 

180 


(v.  c.  o) 


-0.43 

—0.41 

-0.39 
-0.38 
-0.36 


-0.35 
-0.33 
-0.31 
—0.30 
-0.28 

2°-79  _0.„ 
2,-QI  -o.a. 
2123  -o.„ 


-21.  41 
21.58 

21.73 

21.  85 

21.95 

-22.04 

22.  IO 
22.  15 
22.  18 
22.  18 

-22.  15 
22.  II 
22.05 
21.97 
21.87 

-21.  74 

21.59 
21.42 
21.  22 
2I.OO 


-o.  17 
-0.15 

-O.  12 
— O.  IO 
—O.O9 

—O.06 
—O.05 
—O.O3 
O.OO 
+O.O3 

+0.04 
+O.06 
+O.08 
+0.  IO 
+0. 13 

+0. 15 
+0. 17 
+0. 20 

+0.  22 
+O.23 


"20-77  +aa6 
2a23  t.30 

1^.61 10-32 

7  +0.35 
-19.  26 

18.89 
18. 50 
18.09 
17.66 


+0.37 
+0.39 
+0.41 
+0.43 
+0.45 


16.  £  +*« 


-14. 63 
14.05 

13-45 
12.83 
12.  20 


+0.58 
+0.60 
+0. 62 
+0.63 
+0.65 


10.  i9 10-69 

9.48  +°-71 

£75 +o-73 
+0.74 

-  8.01 


(V.  S.  I) 


4- 


4- 


4.84 
4.68 
4.51 
4.33 
4. 14 

3.95 

3.  75 
3-  54 
3-  33 
3- 11 


4-2.88 
2.  64 

2.  39 
2.  14 
1.88 


+ 


1.  61 
1.33 
i- 05 
o.  76 
o.  46 


-f  o.  15 

—  o.  16 

0.48 
0.81 
1. 14 

—  1.48 

I.  83 

2.  19 

2.  55 

2.  92 

—  3.29 
3.67 
4.05 

4-44 
4.83 

—  5-  22 
5.62 
6.02 
6. 42 
6.83 

—  7.24 
7.65 
8.06 

8.47 
8.88 

—  9.29 
9.70 

10. 10 
10.50 
10.  90 

—  n.30 

II.  69 
12.07 

12.45 

12.  82 

-13.  19 
13. 55 
'3.89 

13.  23 

14.  56 

-14.88 


-o.  16 

-0.17 

— o.  18 
— o.  19 
— o.  19 

— 0.  20 
—0.2I 
— O.  21 
— O.  22 
-O.23 

— 0. 24 

-0.25 
-0.25 

— 0. 26 

-0.27 

-0.28 
—0.28 
— o.  29 

-0.30 
—0.31 

-0.31 

-o.  32 

-0.33 
-0.33 
-0.34 

-0.35 
—0.36 
-0.36 

-0.37 
-0.37 

-0.38 
-0.38 

-0-39 
-o-39 
-0.39 

—0.40 
—0.40 
—0.40 
—0.41 
—0.41 

-0.41 
—0.41 
—0.41 
—  0.41 
-0.41 

—0.41 
—0.40 
-0.40 
-0.40 
-0.40 

-o-39 
-0.38 
-0.38 
-o.  37 
-0.37 

-0.36 
-0.34 
-o-34 
-0.33 
-0.32 


(V.  C.  I) 


// 

8.  97 

9.  21 
9-44 
9-67 

9.89  _; 


— o.  24 
-o.  23 
—0.23 

O.  22 
O.  22 


O.  21 
O.  21 


O.  II 
0.32 

O.74 
O.04 


— o.  20 
— o.  20 


I.  14 

1  51  -°18 

1.86  -oii 

-o.  16 


-o.  15 
-o.  15 


2.  02 
2.  17 
2.  32 

2.46  -° 54 

2-59 


o.  13 

O.  12 


2.  71 

2.82  -°  " 
IS  — 

3- 15 
3-21 

3.  25 
3.  28 
3.30 

3-3o 
3-  29 
3-  27 
3-  23 
3. 18 

3- 11 
3-  02 
2. 92 
2.81 
2.68 

2.  53 
2.36 
2. 18 
1.98 
1.  76 

152 
1.  27 
1. 00 
o.  71 
o.  40 


— o.  07 

—0.06 
—0.04 
-0.03 
— o.  02 
0.00 

+0.01 

+0. 02 
+0.04 
+0.05 
+0. 07 

+0.09 

+0. 10 
+0.  II 
+0. 13 

+0. 15 

+0. 17 
-ho.  18 
+0. 20 

+0.  22 
+O.24 

+0.25 
+O.27 
+O.29 
+O.3I 
+O.33 


-I0.07  , 

'    +0.  x± 

»  37  +** 
8  99  !0'38 

7  29  +0  45 

6.33  +°-49 

M  +0.51 

-  5.82 


{v.  s.  2) 


// 
-fO.  12 

o.  19 
o.  26 

o.  33 
o.  41 

+0.48 
o.  56 
0.63 

o.  70 
o.  78 

4-0.85 
0.93 

.  00 

.07 
.  14 


+ 


+1.51 
'.56 


4- 


4- 


4- 


+ 


+ 


21 
27 

34 
40 
45 


+0. 07 
+0.07 
+0.07 
+0.08 
+0. 07 

+0.08 
+0. 07 
+0. 07 
+0.08 
+0. 07 

+0.08 
+0. 07 
+0. 07 
+0. 07 
+0. 07 

+0.06 
+0. 07 
+0.06 
+0.05 
+0.06 


+0.05 
+0.05 
+0.05 

70  +°-°* 

1  +0.04 


61 
66 


•74 
.78 
.81 
.83 
.85 

.86 
.87 
.88 
.88 
.87 

.86 
.84 
.82 

•79 
75 

.71 
.66 
.60 
•  54 
.48 

.41 
•33 
25 
.  16 
.06 


+0.96 
0.86 

o.75 
0.63 
0.51 

+0.39 
o.  26 

-fo.  13 
o.  00 ' 

— o.  14 

—0.28 


+0.04 
+0.03 
+0.02 
+0. 02 
+0.01 

+0.01 
+0.01 
0.00 
-0.01 
— 0.01 

— o.  02 
— o.  02 
—0.03 
—0.04 
—0.04 

-0.05 
—0.06 
—0.06 
—0.06 
— o.  07 

-0.08 
—0.08 
—0.09 
— o.  10 
— o.  10 

— o.  10 

— O.  II 
— O.  12 
— O.  12 
— O.  12 

-0. 13 
-0. 13 
-o.  13 
— o.  14 
— o.  14 


(V.  C.  2) 


4- 1. 38 
1.38 
1.38 
i-37 
1.36 

+  I-34 
132 
1.30 
1.28 
125 

4-i.  22 
1. 18 
1. 14 
1.09 
1. 04 

4-0.99 

o.93 
0.87 
0.81 
o.74 

4-0.67 
o.  60 
0.52 

o.44 
0.36 

+0.27 
o.  18 

4-0.08 

— o.  01 

O.  II 

— O.  21 
0.3I 

o.  41 
0.52 
o.  62 

— o.  72 

0.83 
0.94 

1. 04 

1. 14 


0.00 
0.00 
-0.01 
-0.01 
-o.  02 

-o.  02 
-o.  02 
-o.  02 
-0.03 
-0.03 

-0.04 
-0.04 
-0.05 
-0.05 
-0.05 

-0.06 
-0.06 
-0.06 
-o.  07 
-o.  07 

-0.07 
-0.08 
-0.08 
-0.08 
-0.09 

-0.09 
-o.  10 
-0.09 
-o.  10 


— o.  10 
— o.  10 

— O.  II 

— o.  10 
— o.  10 


-O.  II 

-o.  10 


1. 25 
1.35 
1.45 
1.55 

1. 64 


1. 82 
1. 91 
1.99 

2.06 


-2.  14 
2.  21 
2.  27 
2.  32 

2. 37 

-2.  42 
2.  46 

2. 49 
2.52 

2.54 
-2. 55 


— o.  10 
— o.  10 
— o.  10 
—0.09 
—  0.09 

—0.09 
—0.09 
-0.08 

— o.  07 

—0.08 

— o.  07 
—0.06 
—0.05 
—0.05 
-0.05 

—0.04 
-0.03 
-0.03 
— o.  02 
— o.  01 


(f.^3) 


// 

// 

— 0.  20 
O.  21 
O.  22 
O.  23 
O.23 

— 0. 14 
0. 13 
0. 12 
0.  11 
0. 09 

— O.  24 
O.  24 
O.  25 
0.25 
O.  26 

— 0. 00 
0.06 
0. 04 
0.03 

—0. 01 

— O.  26 
O.  26 
O.  26 
O.  26 
O.  25 

-fo.  01 
0.03 
0. 04 
0. 06 
0.08 

—O.  25 
O.  24 
O.  24 
O.  23 
O.  22 

-f  0.  10 
0.  12 
0.  13 
0.  15 
0.  17 

— O.  21 
O.  20 
O.  18 
O.  17 
O.  15 

+0.  19 
0.  20 
0.  22 
0.  23 
0.  25 

—O.  13 
O.  12 
O.  IO 
O.08 
O.  06 

-fo.  20 
0.  27 
0. 28 
0.  29 
0.30 

—O.  04 
—O.  OI 
4-0.  OI 
O.04 
O.06 

4  o-  31 
0.31 
0.32 
0.32 
0.32 

4"0.  08 
O.  II 
O.  13 
O.  15 
O.  18 

-fo.32 
0.31 

0.31 
0.30 
0.  29 

-fo.  20 

O.  22 
O.  24 
O.  27 
O.  29 

-f  0.  28 
0.  27 
0.  26 
0. 24 
0.  22 

-fO.31 
O.  32 

0.34 

0. 35 
0. 36 

-f  0.  20 
0. 18 
0. 16 
0. 14 
0. 11 

+0.37 
0.38 

o.39 
0.  40 
0.  40 

+0.08 
0.05 
-fo.  02 
—0. 01 
0. 04 

4-0.40 
0. 40 

o.39 
0. 39 
0.38 

—0. 07 
0.  10 

0. 13 

0. 16 
0. 19 

4-0.36 

—O.  22 
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TABLES  OF  URANUS. 

Table  V. — Arg.  i.    Action  of  Neptune. 


Arg. 


230 

231 
232 

233 
234 

235 
236 

237 
238 
239 

240 


(v.c.o) 


180 

—  8.OI 

181 

7-  25 

Io2 

0.  40 

ia3 

0-  09 

I04 

4.  00 

185 

—  4- 05 

186 

3-21 

I»7 

2.  30 

loo 

1.  5° 

I09 

—  0.  62 

I90 

-f  0.  27 

191 

1. 17 

192 

2.  Oo 

'93 

3.  OI 

194 

3«  95 

x95 

+  4.90 

196 

197 

O.  03 

I9O 

7.  OO 

199 

0.  yo 

200 

+  9-77 

20I 

IO.77 

202 

1 1.  70 

203 

12.  79 

204 

13.  81 

205 

+  14.  83 

206 

15-86 

207 

ID.  09 

208 

17.  9^ 

209 

10.  95 

2IO 

+  I9-98 

211 

21.  OI 

212 

22.  05 

213 

23.  09 

2T4 

24-  J3 

215 

+25. 16 

216 

26. 19 

217 

27.  22 

218 

28.  24 

219 

29.  26 

220 

+  30.  28 

221 

31.29 

222 

32.  30 

223 

33-  30 

224 

34-  29 

225 

+35-  27 

226 

36.  24 

227 

37.  20 

228 

38.  16 

229 

39-  « 

+0.76 

+0. 77 
+0.79 
+0.81 
+0. 83 

+0.84 
+0.85 
+0.86 
+0.88 
+0.89 


+0.91 
+0.93 
+0.94 


+0.96 

+0.97 
+0.97 
+0.98 
+0.99 

+  1.00 
+  1.01 
+  1.01 
+  1.02 
+  1.02 

+  1.03 
+  1.03 
+  1.03 
+  1.03 
+  1.03 

+  1.03 
+  1.04 
+  1.04 
+  1.04 
+  1.03 

+1.03 
+  1.03 
+  1.02 
+  1.02 
+  1.02 

4- 1. 01 
4-1.01 
+  1.00 
+0.99 
+0.98 

+0.97 
+0.96 
+0.96 

+0-95 
+0.94 


+40-05 

41.88  +0'91 

42.  78 

43.  67 


+0.90 
+0.89 
+0.87 


+44.  54 
45.4o 
46.  24 
47.o6 
47-  87 

+48.  67 


+0.86 
+0.84 
+0. 82 
+0.81 
+0.80 


(v.  s.  1) 


// 
C4I88 

£  19  ~°-31 

y  —0.30 

55  — 
6.77  -°-23 

7.17  -a'9 

'      '    — O.  17 


7.34 
7.  50 
7-  64 
7-  76 
7.87 


— o.  16 
— o.  14 


— O.  II 

--o.  09 


•0.06 
-0.04 
-0.03 
o.  00 


7.96  _ 

[8.  02 

[8.06 
[8.09 
8.09  ^ 

7  +0.02 
8. 07 

[8.03 
7.96 
17. 87 
7. 76 


7.63 

7-  47 
7.  29 
709 
6.86 

[6.61 
6.  34 
6. 04 
5-  72 

15.38 

5-  01 
4.  62 
4.21 
3.  78 
3-  33 


+0.04 
+0.07 
+0.09 
+0. 11 
+0. 13 

+0. 16 
+0. 18 
+0.20 
+0.23 
+0.25 

+0. 27 
+0.30 
+0. 32 
+0.34 
+0. 37 

+0.39 
+0.41 

+0.43 
+0. 45 
+0. 48 


[i.  29  ;  ^ 


—10. 15 

9-  55 
8.94 
8.31 
7.66 

-  6.99 

6.31 
5.62 
4.  91 
4. 19 

-  3-45 
2.  70 

i-95 
1.  19 

-  o.  42 

+  0.36 


+0.60 
+0.61 
+0.63 
+0.65 
+0.67 

+0.68 
+0.69 
+0.71 
+0.72 
+0.74 

+o-  75 
+0.  75 
+0.76 
+0. 77 
+0.78 


{V.C.l) 


5.82 

5. 30 

4. 76 

4.21 

3.64 

3.06 

2.  46 

I.85 

I.  22 

O.58 

+  0.07 

0.  73 

1. 40 

2.  09 

2.  78 

+ 

3.  48 

4.  20 

4-  92 

5.64 

6.  37 

+  7.  II 
7.86 
8.61 
9.35 

10. 10 


+0. 52 

+0.54 
+0.55 
+057 
+0.58 

+0.60 
+0.61 
+0.63 
+0.64 
+0.65 

+0.66 
+0.67 
+0.69 
+0.69 
+0.70 

+0.72 
+0.72 
+0. 72 
+0.73 
+0.74 

+0.75 
+0. 75 
+0. 74 
+o.75 
+0.75 


12.35 1°-75 
13.09  +°- 74 
13.83 


+0.74 
+0. 75 


+14. 58 
15. 32 
16.05 
16. 76 
17. 47 


+0.74 
+0. 73 
+0.71 
+0.71 
+0.70 


3- 


+21.51 
22. 14 
22. 76 
23. 36 
2393 


+0.63 
+0. 62 
+0.60 

+0.57 
+0.55 


+24.48  ^ 
+0. « 
25.01  ;  0x5 
0     +0. 52 

27. 79 
28. 17 
28.52 


+0.41 
+0.38 

+0.35 
+0. 32 


+  28.  84 
29.  14 
29.41 

29-  65 
29.  87 

+30.06 


+0. 30 
+0.  27 
+0.24 
+0. 22 
+0. 19 


(V.  S.  2) 


— o.  28 
o.  42 
o.  56 
o.  70 

0.  85 

-0.99 
1. 14 
1.28 
1.42 
1.57 

-1. 71 
1.85 

1.98 

2.  II 
2.  24 

-2.  37 
2.49 
2.  60 

2.  71 
2.8l 

—  2.  91 
3.00 
3.08 

3-  15 

3.  22 

-3-  28 
3-  33 
3. 37 
3.4o 
3-  42 

-3-  43 
3-  43 
3.  42 
340 
3-  37 

-3-  33 
3.  28 
3.  22 
3-  15 
3-  07 

—2.98 
2.88 
2.  77 
2.  65 
2.52 

-2.  38 
2.  23 
2.08 
1.92 
i-75 

-1.57 
1-39 

1.  20 
1. 00 
0.80 

-o.  59 
0.38 
— o.  17 
+0.04 
o.  25 

+o.47 


-o.  14 
-o.  14 
-o.  14 
-o.  15 
-o.  14 

-o.  15 
-o.  14 
-o.  14 
-o.  15 
-o.  14 

-o.  14 
~o.  13 
-o.  13 

-0.13 
-0.13 

-O.  12 
-O.  II 
-O.  II 

-o.  10 
-o.  10 

—0.09 
-0.08 
—0.07 
— o.  07 
—0.06 

—0.05 
—0.04 
—0.03 

—  O.  02 

— 0.01 


4-0.01 
+0. 02 
+0.03 
+0.04 

+0.05 
+0.06 
+0.07 
+0.08 
+0.09 

+0. 10 
+0.  II 

+  0. 12 
+  0.  13 

4-0. 14 

4-0. 15 
4-0. 15 
4-0. 16 
4-0. 17 

4-o.  18 

4-o.  18 
4-0. 19 
4-o.  20 
4-0.  20 
4-0.  21 

4-0. 21 
4-o.  21 
4-0. 21 
4-o.  21 
4-0.  22 


(v.  C.  2) 


// 

-2.  55 
2. 55 
2.  54 
2.  53 
2.51 

-2.  48 

2-44 
2.  40 

2.  35 
2.  29 

-2.  22 
2.  14 
2.05 
1.96 
1.86 


-1-75 
1.63 
1.50 
i-37 
1.  23 

-1.09 

o.94 
o.  78 
o.  62 
o.  45 

— o.  28 
— o.  10 
-f- 0.08 
o.  26 
o.  45 

-fo.64 

0.  83 
1.03 

1.  22 
1. 41 

+1.60 
1.79 
1.98 
2. 16 

2.  35 

+2.  53 
2.  70 

2.  87 

3-04 

3.  20 

+3-  35 
3.50 
3-64 

3-  77 
3.89 

+4- 00 

4.  11 
4.  20 
4.  28 

4-  36 

+4-  42 
4-  47 
4.51 
4-  54 
4-  55 

+4.  56 


0.00 
4-0.01 
4-0.01 
4-0. 02 
4-0.03 

4-0.04 
4-0.04 
4-0.05 
4-0.06 
4-0. 07 

4-0.08 
4-0.09 
4-0.09 
4-0. 10 
4-0. 11 

4-0. 12 
+0. 13 
4-0. 13 
4-0. 14 
4-0. 14 

4-0. 15 
4-0. 16 
4-0. 16 
4-0. 17 
4-0. 17 

4-0. 18 
4-0. 18 
4-0. 18 
4-0. 19 
4-0. 19 

+0. 19 
4-0. 20 
4-0. 19 
4-0. 19 
4-0. 19 

4-0. 19 
4-0. 19 
4-0. 18 
4-0. 19 
4-0. 18 

4-0. 17 
4-0. 17 
4-0.17 

4  o.  16 
4-o.  15 

4-0. 15 
4-0. 14 
4-0.M3 
4-o.  12 
4-o.  11 

4-o.  11 
+0.09 

4-0.08 
4-0.08 
4-0.06 

+0.05 
4-0.04 
4-0.03 
4-0.01 
4-0.01 


// 

+0.36 
o.35 
o.33 
0.32 
0.30 

+0.28 
o.  25 

O.  22 

0. 19 
O.  16 

+0.  13 
'»  IO 

o.  06 

+0.03 

— o.  01 


—0.05 

—0.48 

O.  Oo 

0.  48 

O.  12 

0.  48 

O.  ID 

0.47 

O.  I9 

0.  46 

— O.  23 

-0.45 

O.  26 

o.44 

O.3O 

0.  42 

0.33 

0.  40 

0.  37 

0.38 

— 0.  40 

-0.35 

o.43 

0.32 

o.45 

0.  29 

0.48 

0.  26 

0.  50 

0.  22 

-0.  53 

—0.  18 

0.  54 

0.  15 

0.  56 

0.  11 

0.  57 

0.  07 

0.  58 

—0.  02 

-0.58 

+0.  02 

0.58 

0.  06 

0.58 

0.  11 

0.  58 

0.  15 

0.  57 

0.  20 

—0.  56 

+0.  24 

o.55 

0.  28 

0.  53 

0.  32 

0.51 

0.  36 

0.  49 

0.  40 

— 0.  46 

]  0.44 

0.  43 

0.  47 

0.  40 

0.  50 

0.  37 

0.  53 

0.  33 

0.  56 

— o.  29 
o.  25 

O.  21 

O.  16 

O.  12 

— o.  07 

-O.O3 

-f  o.  02 
o.  07 
o.  11 

+0. 16 
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Arg. 


240 
241 
242 

243 
244 

245 
246 

247 
248 
249 

250 

251 
252 

253 
254 

255 
256 
257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 
277 
278 
279 

280 
281 
282 
283 
284 

285 
286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 

297 
298 
299 

300 


( v.  c.  o) 


+48. 67 
49.45 

50.  21 
50.95 
51.67 

+  52.38 
53-  07 


+O.78 
+O.76 
+0.  74 
+0.  72 
+0.71 

+0.69 
+0.67 


53'74  +0.65 

54"39  +0.63 


+55-  63 
56.  21 
56.77 
57.31 
57.83 


+0.58 
+0.56 

+0-54 
+0. 52 
+0.50 


+  58.33  +0  .0 

58.81  +°48 

59  27 

59  7° 
60.  II 


+0. 46 
+0.43 
+0.41 
+0.39 


61.20  +°- 34 
61.51 10-3' 

61.80  +"•!? 

+0.  26 


+  62.06 
62.  30 
62.52 

62.  72 
62.89 

+63.  03 

63.  15 
63.  25 
63.  32 
63.36 


+0.24 
+0.  22 
+0. 20 
+0. 17 
+0. 14 

+0. 12 
+0. 10 
+0.07 
+0.04 
+0.02 

— 0.01 
-0.03 

-o.  10 


+63. 38 

63-  37 
63.  34 


63.21 

+63.11 
62.99 
62.84 
62.  67 
62.  47 

+62.  25 
62. 01 

6i.75 
61. 46 
61.  15 

+60.82 

60.47 
60. 09 

59-69 
59  27 

+58.83 
58.  37 
57.9o 
57.41 
56.90 

+  56.  37 


-O.  12 

-o.  15 

O.I7 

-o.  20 

0.  22 


-o.  24 
-0.  26 
-o.  29 

-O.3I 

-o-33 

-0.35 

-o.  38 
-o.  40 
-0.42 

-0.44 

-0.46 
-0. 47 
-0.49 
-0.51 
-o.  53 


(v.  S.l) 


+  O.36 

1.  15 
1.94 

2.  73 

3.52 


+0.79 
+0.79 
+0.79 
+0.79 
+0.80 


+  4-3*  ^ 
*>•  w  +0.80 

nil  +°-*> 
752  +0.79 


+  8.31 

9.  10 


+0.79 
+0.78 


11.43 


+0. 77 
+0.75 


+  12.  18 
12.93 
13.  67 


+0.75 
+0.74 


15. 10 

+  15.  79 
16.47 
17-  13 
17.  78 
18. 41 

+  19. 02 

19.  61 
20. 17 

20.  71 

21.  22 

+21.72 

22.  19 
22. 64 
23.06 
23. 45 

+23.  82 
24. 16 
24.  48 
24.  76 
25.01 

+25.  24 


+0.69 

+0.68 
+0.66 
+0.65 
+0.63 
+0.61 

+0.59 
+0.56 

+0.54 
+0.51 
+0. 50 

+0.47 
+0.45 
+0.42 

+0-39 
+0. 37 

+0.34 
+0.32 
+0.  28 
+0.  25 
+0.23 


58~ 

25.  73 
25.  84 


+0. 14 

+0. 11 
+0. 07 


+25-9*  +0.04 

25  ^6  _0  02 
25-  94  _D  ot. 
25.89  _c°  °5 


{v.c.  1) 


+30. 06 
30.  21 
30.33 
30.43 
30.  50 

+30.  53 
30.54 
30.51 
30.  45 
30.  36 

+30.  23 
30.07 
29.89 
29.68 
29. 43 

+29. 15  _0  ,x 
28.84  '3 

28.50 

27.72  4 
'  '  -0.43 


+25.81 
25.69 

25.  55 
25. 38 
25.18 

+24.  95 
24. 69 
24.40 
24.08 
23-  73 

+23. 36 


-0.08 

— O.  12 

— 0. 14 

-O.17 

— 0.  20 
-0.  23 

— o.  26 
—  0. 29 
-0. 32 

-0.35 

-o.  37 


+0. 15 
4-o.  12 
4-0. 10 
+0. 07 
4-0.03 

+0.01 
-0.03 
~o.o6 
—0.09 
-o.  13 

— o.  16 
-o.  18 

— O.  21 
-O.25 


+  27.  29 
26.83 
26.M 
25.83 
25.  29 

+  24.  72 
24.  13 
23.  52 

22.88 
22.  21 

+  21.  52 
20.8I 
20.  08 

19.33 
18.  56 

+  17.  77 
16.  97 
16.16 

15.  33 
14. 48 

+  13.  62 
12.  75 
11.87 
10.99 
10. 10 

+  9-  20 
8.  29 
7-  38 
6. 47 
5-  56 

+  4.64 
3-  73 
2.  82 
1.  92 
1. 02 


-f  o.  12 

—  o.  77 
1.65 

2.  52 

3.  38 

-  4-  23 


—0.46 
-0.49 
-0.51 
-0.54 

-o.  57 

-0.59 
—0.61 
— o.  64 
— o.  67 
—0.69 

-0.71 
-o.  73 
-0.75 
-o.  77 
-0.79 

-0.80 
—0.81 
-0.83 
-0.85 
-0.86 

-o.  87 
-0.88 
-0.88 
-0.89 
-0.90 

-o.  91 
-o.  91 
-0.91 
-0.91 
-o.  92 

-o.  91 
-o.  91 
-o.  90 
-0.90 
0.90 

-0.89 

-0.88 

-o.  87 

-0.86 
-0.85 


(  V .  S.  2  ) 


// 

+0.47 

a  69 

0.  90 

1.  12 
i-33 


+0. 22 
4-0. 21 
4-0. 22 
4-0. 21 
4-0. 21 


1.96  :°-21 

2.J6  ta2° 

2.35  +°19 

3°  +0. 19 


+  2.  54 

2.  73 

2.  91 
3.08 

3.  24 

+3-  39 
3.  53 

3-  66 

3.  78 
3.90 

+4. 01 
4. 10 
4. 18 

4-  25 
4.3i 

+4. 35 
4-  38 
4.40 
4.41 
4.40 

*+4.38 
4-  35 
4.31 
4-  25 
4. 18 

+4-  10 
4. 01 
3  - 90 
3-  78 
366 

+3-  53 
3-  39 
3-  23 
3-  07 
2.  90 

+2.71 
2.  52 
2.  33 
2. 13 
1-93 

+  1.72 
1.51 
1.30 
1.08 
0.86 

+0.  63 
o.  41 
+0.  19 
—0.03 
o.  25 

-0.47 


4-0. 19 
+0. 18 
4-0. 17 
4-0. 16 
40. 15 

4-0. 14 
4-0. 13 
+0. 12 
+0. 12 
4-0. 11 

4-0.09 
4-0.08 
4-0.07 
4-0.06 
4-0.04 

4-0.03 
+0. 02 
4-0.01 
— 0.01 
— o.  02 

—0.03 
—0.04 
—0.06 
—0.07 
-0.08 

-0.09 

-O.  II 
-O.  12 
-O.  12 

-o.  13 

-o.  14 
-o.  16 
-o.  16 

-0.17 

-o.  19 

-o.  19 
-o.  19 
-o.  20 
-o.  20 

-O.  21 

-O.  21 
-0.2I 
-O.  22 
-O.  22 
-0.23 

O.  22 
O.  22 
-O.  22 
-O.  22 
-O.  22 


(v.c.  2) 


+  4-  56 

4-  55 
4-  53 
4-  50 
4-45 

+4-  39 
4.33 
4.  25 
4.  16 
4.05 

+3.94 
3.82 
3.68 

3-  53 
3.38 

+3.  22 
3-04 

2.  86 
2.  68 
2.  48 

+2.  28 
2.  07 
1.86 

1.  64 
1.42 

+  1.  20 
0.98 

o.75 
0.52 
o.  29 

+0. 06 
— o.  16 
o.  38 
o.  60 

0.82 
—  1. 04 

1.25 

1.46 
1.66 
1.85 

—2. 04 

2.  22 
2.38 
2.  54 
2.  70 

—2.84 

2.  97 
309 

3.  20 
3-  30 

—3-  39 
3-  47 
3-  53 
3.58 
3-  62 


-3.65 
3.  66 
3-66 
3.65 
3  - 63 

-3.60 


-o.  01 
-o.  02 
-0.03 
-0.05 
-0.06 

-0.06 
-0.08 
-0.09 

-O.  II 
-O.  II 

-O.  12 

-o.  14 
-o.  15 
-o.  15 
-o.  16 

-o.  18 
-o.  18 
-o.  18 
-o.  20 
-o.  20 

-O.  21 
-O.  21 
-O.  22 
-O.  22 
-O.  22 

-O.  22 
-O.23 
-0.23 
-O.23 
-0.23 

-O.  22 
-O.  22 
-O.  22 
-O.  22 
-O.  22 

-O.  21 
-O.  21 

-0. 20 
-o.  19 
-o.  19 

-O.  18 
-O.  16 
-o.  16 
-O.  16 
-0. 14 

-O.I3 
-O.  12 
-O.  II 
-O.  IO 
-O.O9 

-O.08 
-O.06 
-O.05 
-O.04 
-O.O3 


—  O.  OI 
O.OO 
40.0I 
40.  02 
+  O.O3 


// 

+0.  16 
o.  20 
o.  25 
o.  29 

0.33 

+0.  37 
o.  41 

o.45 
o.  48 

0.51 

+0.  54 
o.  57 
o.59 
o.  61 
0.63 

+0.64 
0.65 
0.66 
0.66 
0.65 

+0.65 
o.  64 

0.63 

o.  62 
o.  60 

+0.  57 

o.55 
0.52 
0.49 
o.  46 

+0.42 
0.38 
o.34 
o.  30 
o.  26 

+0.  22 

o.  17 
o.  13 

O.08 
+0.04 

— o.  01 

0.05 
o.  10 
o.  14 
o.  18 

— O.  22 

o.  26 
o.  29 

0.33 

o.  36 

-o.  39 
o.  42 

0.44 

o.  46 
o.  48 

— o.  50 

0.51 
0.52 

o.  53 
o.53 

-o.  53 


(^•3) 


+0.67 
0.65 
o.  64 
o.  62 
o.  60 

+0. 58 

o.  55 
0.52 
o.  48 
o.  45 

+0.  41 
o.37 
o.  33 
o.  28 
o.  24 

+0.  19 
o.  14 
o.  10 

+0.05 
o.  00 

—0.05 
o.  09 
o.  14 
o.  18 
o.  23 

— o.  27 

0.31 
0.34 

o.  38 
o.  42 

—0.45 
0.47 

o.  50 

0.52 
0.54 

—0.55 
0.56 

0.57 

o.  57 
o.57 

-0.57 
o.57 
0.56 

o.55 
o.  53 

-0.51 
0.49 
o.  47 
o.  44 
o.  41 

-o.  38 
o.  35 
0.31 
o.  28 
o.  24 

— o.  20 
o.  16 
o.  12 
0.08 

—0.03 

+0. 01 
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Arg. 


300 

301 
302 

303 
304 

305 
306 

307 
308 
309 

310 

311 
312 

313 
3M 

315 
316 
317 
318 

319 

320 
321 
322 
323 
324 

325 
326 

327 
328 

329 

330 
331 
332 
333 
334 

335 
336 
337 
338 
339 

340 
341 
342 
343 
344 

345 
346 
347 
348 
349 

350 
351 
352 
353 
354 

355 
356 
357 
358 
359 

360 


(v.  c.  o) 


+56. 37 
55-  82 
55-  26 
54.68 
54.08 

+53-  47 
52.84 
52.20 

51.55 
50.88 

+50.  20 
49-51 
48. 81 
48.09 
47-  36 

+46.  62 
45-  87 
45- 12 
44.36 
43-  59 

+42.  81 
42.03 
41.  24 
4o.  45 
39- 65 

+38.  85 
38.04 

37-  23 
36.  42 
35.  61 

+34.8o 
33-99 
33.17 
32.  36 
31.55 

+30-  74 
29  93 
29. 13 

28.  33 
27.  53 

+26.  74 

2596 
25.18 
24.41 
2364 

+22.88 
22. 14 
21.  40 
20.  67 
1995 

+  19.  23 
18.  53 
17.84 
17. 16 
16. 49 

+  15.83 
15. 19 
14.  56 
13.94 
13. 33 

+  12.74 


-0.55 
-0.56 
-0.58 
-0.60 
-0.61 

-0.63 
-0.64 
-0.65 
-0.67 
-0.68 

-0.69 
-0.70 
-o.  72 
-o.  73 
-0.74 

-0.75 
-0.75 
-0.76 
-o.  77 
-0.78 

-0.78 
-0.79 
-0.79 
-0.80 
-0.80 

-0.81 
-0.81 
-0.81 
-0.81 
-0.81 

-0.81 
-o.  82 
-0.81 
-0.81 
-0.81 

-0.81 
-0.80 
-0.80 
-0.80 

-o.  79 

-0.78 
-o.  78 
-o.  77 
-o.  77 
-0.76 

-o.  74 
-0.74 
-0.73 
-0.72 
-o.  72 

-o.  70 
-0.69 
-0.68 
-o.  67 
-0.66 

-0.64 
-o.  63 
-o.  62 
-0.61 

-0.59 


(v.  S.  I) 


(v.  C.  I) 


+23. 36 

22.  96 
22.  54 
22.09 
21.  62 

+  21.  12 

20.59 
20.  04 

19-  47 
18.88 

+18.  27 
17.65 
17. 00 
16.  33 
15.65 

+  14.96 
14.  25 
13-  53 
12.  79 
12.04 

-fii.  28 
10.51 

9-  74 
8.96 
8. 17 

+  7.38 
6. 58 
5.  78 
4.98 
4. 18 


+ 


+ 


3.38 
2.  58 
1.78 
0.99 
o.  21 


-  0.57 
i.34 
2. 11 
2.87 
3.61 

-  4-34 
506 

5-  77 
6.47 
7. 16 

-  7.83 
8. 48 
9. 12 
9-  74 

10.34 

-10.93 

11.50 
12.05 
12. 58 
13- 09 

-13. 59 
14. 07 
14.  53 

14.  97 

15.  38 

-15.  77 


-0.40 

-o.  42 

-0.45 
-0.47 
-0.50 

-0.53 
-0.55 
-0.57 
-0.59 

-0.61 

-o.  62 
-0.65 
-0.67 

-0.68 

—0.69 

-0.71 

-o.  72 

-0.74 
-0.75 

—0.76 

-0.77 

-o.  77 
—0.78 
-0.79 
-0.79 

-0.80 
-0.80 
—0.80 
-0.80 
—0.80 

-0.80 
—0.80 
-0.79 
-0.78 
-o.  78 

-o.  77 
-o.  77 
— o.  76 

-0.74 

-o.  73 

— o.  72 
-0.71 
—0.70 
—0.69 
— o.  67 

-0.65 
—0.64 
— o.  62 
—0.60 

-0.59 

-0.57 
-0.55 
-0.53 
-0.51 
-0.50 

-o.  48 
-0.46 

-0.44 

-0.41 

-039 


-4.23 
5.07 
5.89 

6.  70 

7.49 
-  8.27 

9- 03 

9. 78 

10. 50 

11.  20 

-11.88 

12.  54 
13-  18 
13.80 

14.  39 

-14.96 

15.  50 
16. 02 
16.51 
16.98 

-17. 42 

17.  83 
18.21 

18.  57 
18.90 

-19.  20 
19. 48 

19-  73 
19.94 
20. 13 

-20.  29 
20.  42 


-0.84 

-o.  82 

-0.81 
-0.79 
-0.78 

-o.  76 

-0.75 

-o.  72 
-0.70 
-0.68 

-0.66 
-0.64 
-o.  62 
-0.59 
-0.57 

-0.54 
-0.52 
-0.49 
-o.  47 
-0.44 

-o.  41 

-0.38 
-0.36 

-0.33 
-0.30 

-0.28 
-0.25 

-O.  21 

-o.  19 

-O.  16 
-o.  13 


-o.  10 

20. 52 

V     — 0. 08 

20.  60 

20.65  ~0  05 

0  -0.03 


-20.68 
20. 67 
20.  64 

20.58 
20.50 


+0.01 
+0.03 
+0.06 
+0.08 
+0.  II 


—20. 19  , 

20.26  +"■■» 

+0. 16 
2010  +0..8 

'9-92  +0  2I 
'9- 7i  +0.J3 

18.96  +027 
18.67  tO  J9 

18.36  !°-3' 
J  +033 

-i8.o3 
17.68 

as  F 

16.54  !°'4° 

^  +0.42 

—  l6.  12 
15.  69 
15.  25 
14.80 

14.  33 
-13.  85 


+0.35 
+0.36 


+0.43 
+0.44 
+0. 45 
+0.47 
+0.48 


{v.  s.  2) 


-o.  47 

O.  DO 

_     Q  -0.2I 

0.  09 

7  — o.  20 

1. 09 

1.  2Q 

7  —0.20 


-1.  49 

1.86  -°-18 
2.03  -0'17 

°  — o.  17 
2.  20  ' 
— o.  16 


-2.36 

2.  50 
2.  64 
2.  77 
2.89 


— o.  14 
— o.  14 
-o.  13 

— O.  12 
— O.  II 


— V  00 

3.  II  "°  " 
3.20  -O09 

0        — o.  07 

3-27  _0.o 
3-34  _0J 


-3-40 
3-44 
3-  47 
3-  49 
3-  5o 

-3-  49 
3-  47 
3-  45 
3-  42 
3.38 

-3-  32 
3-  25 
3-  17 
3-09 
3.00 

—2.  89 
2.  78 
2. 66 
2.  54 
2.41 

—2.  27 
2. 12 
1.98 
1.83 
1.67 


—0.04 
—0.03 

— o.  02 
— 0.01 
+0.01 

+0. 02 
+0. 02 
+0.03 
+0.04 
+0.06 

+0.07 
+0.08 
+0.08 
+0.09 

-l-o.  II 

+  0.  II 
H-0.  12 
+0.  12 
+0.  13 

+0. 14 

+0.  15 
+  0.  14 

+0. 15 

+0.  16 
+0.  16 


"I.  51 

i-35 


+0. 16 

1. 18  t017 
1. 01 

0.85  !0'16 
0  +0.17 


-0.68 
0.51 
o.  34 
o.  18 

— o.  02 

+0.  14 
o.  30 
o.  46 
o.  62 
o.  77 

+0.91 


+0. 17 
+0. 17 
+0. 16 
+0. 16 
+0. 16 

+0. 16 
+0. 16 
+0. 16 
+0. 15 
+0. 14 


(v.  c.  2) 


-3.60 
3.56 
3. 50 
3.43 

3-  36 

-3.  27 
3-  17 
3.06 

2.94 
2.81 


+0.04 
+0.06 
+0.07 
+0. 07 
+0.09 

+0. 10 
+0. 11 
+0. 12 
+0. 13 
+0. 14 


2. 22  ,  , 

2.06 1°-16 

+0,17 


-1.89 
1. 71 

i-53 
1-34 
i-  15 


-o.  96 
0.77 
o.  58 

o.39 
o.  20 


+0. 18 
+0. 18 
+0. 19 
+0. 19 

+0. 19 

+0. 19 
+0. 19 
+0. 19 
+0. 19 
+0. 19 


— o.  01  , 

+0.18  ±yz 

0.37 
0.55 

o.  73 


+0. 19 
+0. 18 
+0. 18 

-fo.  18 


1. 09  , 

1.26  :°-17 

1.42  :°-16 

1.57 +o15 

°y  +0.15 


+1. 72 
1.86 
2. 00 
2. 13 
2. 25 

+2.36 
2. 47 

2.57 
2.65 

2. 73 
+2.80 

2.  86 
2.  91 

2.95 
2.98 

+3- 00 
3.01 
3-  01 
3.00 
2.99 

1-2.  97 

2.  93 
2.89 
2.  84 
2.  79 

+2.  73 


+0. 14 
+0. 14 
+0. 13 

-fO.  12 
+0.  II 

+  0.  II 
+0.  IO 
+  O.08 

-fo.08 
+0. 07 

-fo.06 
+0.05 
+0.04 
+0.03 
-fo.  02 

+0.01 
o.  00 
— 0.01 
— 0.01 
— o.  02 

—0.04 
—0.04 
-0.05 
-0.05 
—0.06 


s.  3) 


*-3) 


// 

-0.53 
0.53 
0. 52 
0.51 
0.50 

+0.01 
0.05 
0.08 
0.  12 
0. 16 

— 0. 48 
0.46 
0.44 

0. 42 

0.39 

+0.  20 
0.  24 
0.  27 
0. 30 
o.33 

—0.36 

0.34 
0.31 

0.  27 
0.  24 

+0.36 
0.  38 
0.  41 
0.43 
o.45 

—O.  21 
O.  17 
O.  13 
O.  IO 
O.  06 

-f  0. 46 
0.48 
0. 49 
0.  49 
0.50 

—O.  02 

-fo.  02 

O.O5 
O.  09 
O.  13 

+0.50 
0. 49 
0.49 
0.  48 
0.  47 

+0.  16 
O.  20 
O.  23 
O.  26 
O.  29 

+0.46 
0.44 
0. 43 
0. 41 
0.38 

+0.32 

0. 34 
0. 36 
0.38 
0.  40 

+0.36 
o.34 
0.31 
0.  28 
0.  25 

-fo.42 
0.43 
o.45 
0.46 
0.47 

+0.  22 
0. 18 
0. 15 
0. 11 
0.08 

+0.48 
0.48 
0. 47 
0.  47 
0.  46 

-fo.04 
-fo.  01 
—0.03 
0. 06 
0. 10 

+0.44 
0.  43 
0.  42 
0.  40 
0.38 

-0.  13 
0.  16 
0.  20 
0.  23 
0.  26 

+0.  37 
0.  35 
0. 32 
0.30 
0. 27 

—0.  29 
0.31 

o.34 
0.36 
0.38 

-fo.  24 
0.  21 
0.  18 
0.  15 
0. 11 

—0.  40 
0.  42 

o.43 
0.44 

o.45 

+0.08 

—0.  46 

Digitized  by 


Google 


LONGITUDE. 

Table.  V.— Arg.  i.    Action  of  Neptune. 


349 


Arg. 


360 
36i 
362 

363 
364 

365 
366 

367 
368 

369 

37o 
371 
372 
373 
374 

375 
376 
377 
378 
379 

380 
38i 
382 
383 
384 

385 
3% 
387 
388 
389 

39o 
391 
392 
393 
394 

395 
396 
397 
398 
399 

400 
401 
402 

403 
404 

405 
406 
407 
408 
409 

410 
411 
412 

413 
414 

415 
416 

417 
418 
419 

420 


(V.  CO) 


+  12.  74 
12.  l6 

11.59 
II.04 
IO.  50 

+  9.98 

9-47 
8.97 
8. 48 
8. 01 


+ 


55 
10 


7- 

r- 
6.67 


25 
84 


+  5-44 
505 
4.67 


+ 


30 
94 

59 
25 
9i 
58 


2.  26 

+  i-95 
1. 64 

J-33 
1.02 
o.  72 

4-  o.  42 
-f  o.  12 

-  o.  18 
0.48 
0.78 

-  1.08 

1-39 
1.70 
2. 02 
2.35 

-  2.68 
3.02 
3. 37 
3-  72 
4.08 

-  4-44 
4.82 
521 
5.61 
6. 02 

-  6.45 
6.89 

7-  34 
7.81 

8.  29 

-  8.78 

9.  28 
9.80 

IO-33 
10.87 

-11.43 


-0.58 
-0.57 
-0.55 
-0.54 
-0.52 

-0.51 
-0.50 
-0.49 
-0.47 
-0.46 

-0.45 
-0.43 
-o.  42 
-0.41 
-o.  40 

-0.39 
-0.38 

-0.37 

-0.36 

-0.35 

-0.34 
-0.34 
-0.33 

-o.  32 

-0.31 

-0.31 
-0.31 
-0.31 
-0.30 
-0.30 

-0.30 
-0.30 
-0.30 
-0.30 
-0.30 

-0.31 
-0.31 

-o.  32 

-0.33 
-0.33 

-0.34 
-0.35 
-0.35 
-0.36 
-0.36 

-0.38 
-0.39 

-0.40 
-0.41 

-0.43 
-0.44 

~o-45 
-0.47 
-0.48 
-0.49 

-0.50 
-0.52 
-0.53 
-0.54 
-0.56 


{V.  S.I) 


5.  77 
6.15 
6.51 
6.85 
7.17 

7.  47 
7-  75 
8. 01 

8.  26 
8. 49 

8.  70 
8.89 
9. 06 

9.  22 
9.36 

949 
9.  60 
9.69 
9-77 
9.83 


-0.38 
-0.36 
-0.34 
-0.32 
-0.30 

-0.28 

-o.  26 
-0.25 
-0.23 
-0.21 

-o.  19 

-0.17 

-o.  16 
-o.  14 
-o.  13 

-O.  II 

-0.09 
-0.08 
-0.06 
-0.05 


9.88 

7  —0.04 
9-92  _Q£ 

9-94  _0< 
995 
9-94 


01 
+0.01 
+0.02 


9.  92 
989 
9.84 
9.  78 
9.71 

9  - 63 
9-54 
9.43 
9.3i 
9. 18 

9.04 
8.88 
8.71 
8.*2 
8.32 

8. 12 
7.90 
7.66 
7-  4i 
7- 15 

6.  87 
6.  58 
6.  27 

595 
5.61 

5.  26 
4.89 
4.5i 
4. 11 
3-  7o 

3-  27 
2.83 
2.  37 
1.89 
1.  40 

-10.89 


+0.03 
+0.05 
+0.06 
+0.07 
+0.08 

+0.09 
4-0. 11 
+0. 12 
+0. 13 
+0. 14 

+0. 16 
+0.17 
+0. 19 
+0. 20 
+0. 20 

+0. 22 
+0.24 
+0.25 
+0. 26 
+0.28 

+0.29 
+0.31 
+0. 32 
+0.34 
+0.35 

+0. 37 
+0.38 
+0.46 
+0.41 
+0.43 

+0.44 
+0. 46 
+0.48 
+0.49 
+0.51 


(v.c.  1) 


12.86  ro5° 
12.35 +o-51 
n.84 


+0.51 
+0. 52 


—n.32 


+0.53 


io-  79 , 0  „ 

10.26  t!  ?3 
9.72 

9-  17 


+0.54 
+0.55 
+0.55 


8.62  , 

£  95 


5.82 

5. 25 
4.68 
4. 11 
3. 54 


+0.57 
+0.57 
+0.57 
+0.57 
+0.57 


2. 97 . 
2.40  :°-57 
1.83  r57 
1.26 10-57 

+0.57 


0.  69 

—  O.  12 
+  O.44 

1.  OO 
1-57 

2.  13 


+0.56 
+0.56 
+O.57 
+0.56 
+0.56 


2:5 

+  5.45  +a 
5.99 
6.53 

7.07 

7.60 


54 
+0.54 
+0.54 

+o.53 


+  8. 13 
8.66 
9.  18 
9.69 

10.  20 

+  10.  70 

11.  20 

11.  69 

12.  17 
12.  64 

+  13. » 


+0.53 

+0.53 
+0. 52 
+0.51 
+0.51 
+0.50 

+0.50 
+0.49 
+0. 48 

+0.47 
+0.47 


14.02  ;  45 

14  46  44 

14.89  t°'43 
H  ^  +0.42 


+0.41 
+0.39 
+0.38 


+  15.31 
15. 72 
16. 11 
16.49  , 
16.86  t0  37 

+0.35 

-f-17.  21 


(v.  S.  2) 


// 
+O.9I 
I.05 
I.  19 
I.32 
1.45 


+0. 14 
+  0. 14 
+0. 13 
+0. 13 
+0. 12 


"t  1.57 

1.68 
1.79 


+0. 11 
+0. 11 

1.90  +ou 
2.60  +°-'° 

+0.09 

III  +008 
2  32 

I'll  +006 

2*38  4-0.06 


+2.44 
2. 49 

2.53 
2.  57 
2.  60 

+2.  62 
2.  64 
2.65 
2.65 
2.65 

+2.64 
2. 62 
2.60 
2.  57 
2.  53 

+2.49 
2.44 
2. 38 
2. 32 
2.  26 


+0.05 
+0.04 
+0.04 
+0.03 


4-2. 19 
2. 11 
2.03 
1.94 
1.85 

4-i.  75 
1.65 
1-54 
i-43 

4-1. 19 
1.07 
0.94 
0.81 
o.  67 

4-0.53 
0.39 

o.  25 
4-0.  IO 

—0.05 
— o.  20 

0.35 
0.51 
0.66 

o.  82 

-0.97 


4-0.02 
+O.OI 
0.00 
0.00 
— o.  01 

—0.02 
-0.02 
-0.03 
-0.04 
-0.04 

-0.05 
-0.06 
-0.06 
-0.06 
-0.07 

-0.08 
-0.08 
—0.09 
—0.09 
-o.  10 

— o.  10 

— O.  II 
— O.  II 
-O.  12 
-O.  12 


-o.  13 
-o.  13 
-o.  14 
-o.  14 

-o.  14 
-o.  14 
-o.  15 
-o.  15 
-o.  15 

-o.  15 
-o.  16 
-o.  15 
~o.  16 
-o.  15 


(v.c.  2) 


// 

4-2.  73 
2.66 
2.58 
2.50 
2.41 

4-2.31 
2.  21 
2.  11 
2. 00 
1.89 

4-i.  77 
1.65 
1.52 
1. 40 
1.  27 

4-i.  13 
1. 00 
0.86 
0.73 
0.59 

4-0.45 

0.31 

o.  18 
-f-0.04 
— o.  10 

— o.  24 

0.37 
0.51 

o.  64 

0.  77 

— o.  90 

1.03 

1. 15 
1. 28 

1. 40 

-1.52 
1.63 

1.  74 
1.85 
i-95  _; 


-0.07 
-0.08 
-0.08 
-0.09 

-o.  10 

-o.  10 
-o.  10 

-O.  II 
-o.  II 
-O.  12 

-O.  12 

-o.  13 

-O.  12 

-o.  13 
-o.  14 

-0.13 

-o.  14 
-o.  13 
-0. 14 
-o.  14 

-0. 14 
-o.  13 
-o.  14 
-o.  14 
-o.  14 

-o.  13 
-o.  14 
-o.  13 

-0.13 

-o.  13 
-o.  13 

-O.  12 

-o.  13 

-O.  12 
O.  12 


— O.  II 
— O.  II 
— O.  II 
O.  10 
O.  IO 


-2.05 

2.  14 
2.  23 
2.  32 
2.  40 

-2.  47 
2. 54 

2.61 

2.  67 
2.  72 


—0.09 
—  0.09 
-0.09 
-0.08 
—0.07 

—0.07 
—0.07 
—0.06 
-0.05 
-0.05 


-2.  77 
2.8i  -0  04 
2.84  -°  °3 
2.86 
2.88 


— o.  02 

— O.  02 
— 0.01 


—  2.89 

2.  90 
2.  90 
2.89 
2.  87 

—  2.84 


— 0.01 
0.00 
+0.01 
+0. 02 
+0.03 


// 

4-0.08 

o.  04 

4-0.  OI 
—O.O3 

o.  06 

— o.  10 
o.  13 
o.  16 
o.  19 

O.  22 

— O.  26 
o.  28 

0.31 

0.33 
0.36 

-0.38 

o.  40 
o.  42 

0.44 
0.45 

— o.  46 
o.  48 

0.48 
0.49 
0.49 

-0.49 

o.  49 
0.48 
0.48 
0.47 

-0.45 
o.44 
o.  42 
o.  40 

0.38 

-0.35 
0.33 
0.30 
o.  27 
o.  24 

— O.  21 

o.  17 
o.  14 
o.  10 
o.  07 

—0.03 
4-0. 01 
o.  04 

0.08 

O.  12 

4-0.  16 

o.  19 
o.  23 
o.  26 
o.  29 

+0.33 
0.35 
0.38 

o.  41 

0.43 
4-0. 46 


(^•3) 


// 

— o.  46 

0.47 
0.47 
0.47 
0.47 

— o.  46 
o.  46 

0.45 
0.44 

o.  42 
— o.  40 

0.38 
0.36 

0.34 
0.32 

— o.  29 
o.  27 
o.  24 

O.  21 

o.  18 
— o.  14 

O.  II 

0.08 

o.  04 
— o.  01 

4-0.03 

o.  06 
o.  10 
o.  13 
o.  17 

4-0.  20 
o.  23 
o.  26 

0.30 
0.33 

4-o.  35 

0.38 

o.  40 
o.  42 

0.44 

4-0.46 
0.47 
0.48 
0.49 
0.50 

4-0.50 

o.  50 

0.50 
0.50 
0.49 

4-0.48 

o.  47 

0.45 
0.44 

o.  42 

4-o.  39 
o.37 
o.34 
0.31 
o.  28 

4-o.  25 
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Table  V. — Arg.  i.    Action  of  Neptune. 


Arg. 


(v.  c.  o) 


420 

421 

422 

423 
424 

425 

426 

427 
428 
429 

430 
431 
432 

433 
434 

435 
436 
437 
438 
439 

440 
441 
442 
443 
444 

445 
446 
447 
448 
449 

450 
45i 
452 
453 
454 

455 
456 
457 
458 
459 

460 
461 
462 

463 
464 

465 
466 
467 
468 
469 

470 
471 
472 
473 
474 

475 
476 
477 
478 
479 

480 


-11.43 
12.  00 

12.  59 

13.  19 
13.80 

-14.  42 
1506 

I5-7I 
16.38 
17.06 

-17.  75 

18.  45 

19.  16 
19.88 

20.  61 

-21.35 
22.  11 
22.  87 
23.64 
24.  42 

-25.  20 

25  99 

26.  79 

27.  59 

28.  40 


-33-  32 
34. 15 
34.98 
35.8i 
36.63 

-37-  45 
38.  27 
39- 09 
39  91 
40.  72 

-4i.  53 

42.  33 

43-  13 

43.  92 

44-  70 

-45-  47 
46.  24 
47.00 

47-  75 
48.  48 

-49.  21 

49-93 
5o.  63 
5132 
52.00 

-52.66 
53-  3i 
53-94 
54.  56 
55-  16 

-55-  75 


-0.57 
-o-59 
-0.60 
-0.61 
-o.  62 

-0.64 
-0.65 
-0.67 
-0.68 
-0.69 

-o.  70 

-0.71 

-o.  72 

-0.73 
-0.74 

-0.76 
-o.  76 
-o.  77 

-o.  78 
-o.  7S 

-0.79 
-0.80 
-0.80 
-0.81 
-0.81 


"29-  21  -0.8. 
3°-°2  -o.82 

32. 49 


-o.  83 
-o.  83 


-o.  83 

-0.83 
-0.83 

-o.  82 
-o.  82 

-o.  82 
-o.  82 
-o.  82 
-0.81 
-0.81 

-0.80 
-0.80 
-o.  79 
-o.  78 
-o.  77 

-o.  77 
-o.  76 
-0.75 
-0.73 
-0.73 

-0. 72 
-0.  70 
-0.69 
-0.68 
-0.66 

-0.65 
-0.63 
-0.62 
-o.  60 

0.59 


(v.  S.  I) 


9-7  r56 


8.  12 
7-  52 
6.  90 
6.  27 
5.63 

4.98 
4.  32 
3-64 
2.95 
2.  25 

1.  54 
0.82 
o.  10 


+0.60 
+0.62 
+0.63 
+0.64 
+0.65 

+0.66 
+0.68 
+0.69 
+0.70 
+0.71 

+0. 72 
+0. 72 


4-  0.63  +0'73 

1.37  !°'74 
o/  +0.74 


4-  2. 11 
2.86 
3.61 
4. 36 
5. 12 


+0.75 
+0.75 
+0.75 
+0.76 
+0.76 


+  5.  88 

6.64  +a76 
7-  39 
8.  14 
8.  89 


+0.75 
+0.75 
+0. 75 
+0.74 


+  963 

10.  37 

11.  10 


+0.74 
+0. 73 


11.82  +a72 
+0. 71 


12.  53 


+13. 

23 

13- 

92 

14. 

60 

15. 

27 

15- 

92 

+  t6. 

55 

17. 

17 

17. 

77 

18. 

36 

18. 

92 

+19. 

46 

*9- 

99 

20. 

49 

20. 

97 

21. 

42 

+21. 

85 

22. 

26 

22. 

64 

22. 

99 

23- 

32 

+23. 

62 

23. 

89 

24. 

14 

24. 

36 

24. 

55 

+0.70 

+0.69 
+0.68 
+0. 67 
+0.65 
+0.63 

+0. 62 

-fo.60 
+0.59 
+0.56 
+0.54 

+0. 53 
+0.50 
+0.48 
+0.45 
+0.43 


+0. 38 
+0.35 
+0. 33 
+0.30 

+0.  27 
+0.25 
+0.  22 
+0.  19 
+0. 15 


(V.C.I) 


+  24.  70 


+  17.21  , 

1    '         +0.  -u 

17.87  +°-32 
18.  17 
18.  46 


+0.30 
+0.29 
+0. 27 


+  18.  73 
18.98 
19.  21 
19.42 
19.  61 


+0.25 
+0. 23 
+0.21 
+0. 19 
+0. 17 


+19.  78 

1993 
20.05 


+0. 15 
+0. 12 


20.  23 

4-20.  28 
20. 30 
20.30 
20.  28 
20.  23 


-}-20. 

15 

20. 

05 

19- 

92 

19- 

76 

19- 

58 

+  19. 

37 

19. 

13 

18. 

86 

18. 

56 

18. 

24 

+  17. 

89 

17- 

5i 

17- 

10 

16. 

67 

16. 

21 

+  15.  73 
15-  22 
14.  68 
14. 12 
13-  54 

+  12.93 
12.  30 
11.  64 
10.  96 
10.  27 


+ 


9-55 
8.81 
8.06 
7-  29 
6.  50 

569 
4.  87 
404 
3-  19 
2.  33 


+  1.46 
+  0-58 

—  0.31 

1.  21 

2.  12 

-  3-03 


+0.05 

+0.02 
0.00 

—  O.  02 
-O.05 
—O.08 

— O.  IO 

-o.  13 
-o*.i6 
-o.  18 

— O.  21 

— o.  24 
— o.  27 
-0.30 
-o.  32 

-0.35 
-0.38 

—0.41 
-o.  43 
—0.46 
-o.  48 

-0.51 
-0.54 
—0.56 
-0.58 

—0.61 

-0.63 
-0.66 
-0.68 

-0.69 
-o.  72 

-0.74 
-0.75 
-o.  77 
-0.79 
-0.81 

-o.  82 
-0.83 
-0.85 
-0.S6 
-o.  87 

-0.88 
-0.89 
-0.90 
-o.  91 
-0.91 


(v.  S.  2) 


// 

-o.  97 
1.  12 

1.  27 
1.43 
1.58 

-I-73 
1.87 
2. 02 

2.  16 
2.  29 

—2.  42 

2.  54 
2.66 

2.  77 
2.88 

—2.98 
3-  07 
3-  16 
3-  24 
3-  30 

-3.36 
3-  4i 
3-  45 
3-  48 
3-  5o 

-3.51 
3-51 
3-  50 
3-  48 
3-45 

-3-  4o 
3.34 
3-  27 
3-  19 

3.  10 

-3.00 
2.89 

2.  77 
2.  64 
2.  50 

-2.  35 
2.  19 
2. 02 
1.84 
1.66 

-1.47 
1.27 
1.  07 
0.86 
0.65 

-o.  43 
— o.  21 
4  o.  01 
o.  23 
o.  46 

+0.68 

o.  91 

1. 13 
1.36 
1.58 

4-1.79 


-o.  15 
-o.  15 
-o.  16 
-o.  15 
-o.  15 

-o.  14 

-o.  15 
-o.  14 

-0.13 

0. 13 

-O.  12 
-O.  12 
-O.  II 
-O.  II 
-O.  10 

O.O9 
-O.O9 
-O.08 
-O.06 
-O.06 

-O.O5 
-O.O4 
O.O3 

-0. 02 
-o.  01 

o.  00 

+0.01 

+0.  02 
+O.O3 
+O.05 

+  O.06 
+  O.07 
+  O.08 
+O.O9 
+  0.  10 

4-0.  II 

+  0.  12 
+0.  13 
+0.  14 
+0.  15 

+0.  16 
+  0.  17 
+0.  18 
+  0.  18 

+0. 19 

+0.  20 
+  0.  20 
+  0.  21 
+0.  21 
+  0.  22 

+0.  22 
+  0.  22 
+0.  22 
+0.  23 
+  0.  22 

+0.  23 
+0.  22 
+  O.23 
+0.  22 
+  0.  21 


(v.  c. 


—2.84 
2.81 

2.  76 
2.  71 
2.65 

-2.58 
2.51 

2.  43 
2.  34 
2.  24 

—2. 13 
2. 02 
1.90 
1.  77 
1.63 

-1.49 

1-34 
1.  19 
1.03 
0.86 

— o.  69 
o.  52 

0.34 

— o.  16 


-f  O.  21 

o.  40 

o.  59 
o.  78 

0.  96 

-f-i.  15 
i-34 
1. 52 

1.  70 
1.88 

-f  2.06 

2.  23 
2.  39 
2.  54 
2.  69 

4-2.83 

2.  97 
3-  10 

3.  22 
3-  33 

4-3.43 
3-51 
3.58 
3.65 
3-7* 

4-3-  75 
3-  78 
3.80 
3-8o 
3.80 

4-3-  78 
3-  75 
3-  7o 
3.65 
3.58 

+  3-  5o 


2) 

(v.  s.i>) 

(»•  c.  3) 

// 

// 

+0.03 
+0.05 
+0.05 
+0.06 
+0. 07 

+0.46 

o.47 
0.49 
0.  50 
0.  51 

4-o.  25 
0.  21 
0.  18 
0.  14 
0. 10 

+0.07 
+0.08 
+0.09 
+0. 10 

+0.  II 

-fo.52 
0.52 
0.52 
0.  52 
0. 52 

4o.o6 
-fo.  02 
—0. 02 
0. 06 
0.  10 

+  0.  II 
+  0.  12 
+0.13 

+0. 14 
+0. 14 

4-0.51 
0. 50 

0.49 
0.47 

0.  45 

—0. 14 
0. 18 

O.  21 
O.  25 
O.  2Q 

+0. 15 

+0.  15 
+0.  16 
+0.  17 
4-0.  17 

+0.43 
0.  41 
0.38 
0.  35 
0.32 

-O33 
O.  36 

0.39 
O.  42 

0.45 

4-0. 17 
4-0. 18 
4-0. 18 
+0. 19 
4-0. 18 

4-0.28 
0.  25 
0.  21 
0. 17 
0.  13 

-0. 47 
0.49 

0.51 
0.53 
°.  54 

+0. 19 
4-0. 19 
+0. 19 
4-0. 18 
4-o.  19 

4-0.09 
+0.04 

0. 00 
—0. 04 

0.08 

-0.  55 
0.56 
o.57 
o.57 
0.  56 

4-0. 19 
+0. 18 
4-0. 18 
4-0. 18 
4-0. 18 

—0. 13 
0. 17 
0.  21 
0.  25 
0.  29 

— 0.  56 
0.55 
0.  54 
0.52 
0.  50 

+0.17 
4-0. 16 
40.15 
+0. 15 
4-0. 14 

-0.  33 
0.  36 
0.  40 

o.43 
0.46 

—0.48 
o.45 
o.43 
0.  40 
0.  36 

+0. 14 
+0. 13 
4-0. 12 
4-0. 11 
4-0. 10 

-0.  49 
0.52 

0.  54 
0.56 

o.  57 

-o-33 
0.  29 
0.  25 
0.  21 
0. 17 

+0.08 
+0. 07 
+0. 07 
40.06 
+0.04 

-0.59 
0.  60 
0.  60 
0.  60 
0.  60 

—0. 12 
0.08 
-0.03 
-f  0. 01 
0. 06 

4o.  03 
40.02 
0.00 
0.00 
-0. 02 

—0.  60 
0.  59 
0.  58 
0.  56 
0.  54 

4  0. 10 
0. 15 
0.  20 
0.  24 
0.  28 

-0.03 
-0.05 
-0.05 
—0. 07 
-0. 08 

—0.52 
0.  49 
0.  46 

o.43 
0.  40 

4-0.33 
0.  37 
0.  40 
0.44 
0.47 

-0.  36 

4-o.  50 
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Arg. 


490 
491 
492 
493 
494 

495 
496 
497 
498 
499 

500 
501 
502 
503 
504 

505 
506 

507 
508 

509 

5io 

5ii 
512 

513 
514 

515 
5i6 
517 
5i8 
519 

520 
521 
522 
523 
524 

525 
526 

527 
528 

529 

53o 
53i 
532 
533 
534 

535 
536 
537 
538 
539 

54o 


(v.  c.  o) 


(v.  s.  1) 


(v.  c.  1) 


// 

480 

-55.  75 

481 

56. 32 

482 

56.87 

483 

57.4o 

484 

57-  92 

485 

-58.  42 

486 

58.90 

487 

59-  36 

488 

5980 

489 

60.  21 

-60.60 
60.97 

61.33 
61.66 
61.97 

-62.  26 
62.52 
62. 76 
62. 97 
63.  16 

-63.  32 
63.46 
63.  58 
63.67 
63.  74 

-63.  78 
63.80 
63.80 
63.  77 
63.  7i 

-63.63 
63.52 
63. 39 
63-  23 
63.05 

-62.  84 
62.61 
62.  36 
62.08 
61.77 

-61.44 
61. 09 
60.  71 
60.31 
59-89 

-59-44 
58.  97 
58.  48 
57  96 
57-  42 

-56.86 
56.  28 
55-  67 
55.05 
54.41 


-o-  57 
-0.55 
-o-53 
-o.  52 
-0.50 

-0.48 
—0.46 
-0.44 
—0.41 
-0.39 

-o.  37 
—0.36 
-0.33 
-0.31 
— o.  29 

— o.  26 
— o.  24 

-O.  2! 

—  o.  19 

—  O.  16 


-O.  12 

—  O.O9 

—  O.07 
-O.04 


-O.  02 
O.  OO 
+0.  03 
+  O.06 
+O.08 

+0.  II 
+0.  13 
+0.  16 
+  0.  18 
+0.  21 

+O.23 
+O.25 
+O.28 
+O.3I 
+0-33 

+O.35 
+0.  38 
+  0.  40 
+O.42 

+  0. 45 

+0.47 
+0. 49 
+0. 52 
+0.54 
+0.56 

+  0.58 
+0.61 
+0. 62 
+0.64 
+0.67 


-53-74  +a68 
53.06 
52.  36 

51- 64 
50.90 


+0.70 
+0. 72 
+0. 74 
+0. 77 


-50.  13 


+24.  70 
24.83 

24.93 
25.00 

25.04 

+25.05 
25.03 
24.98 
2490 
24.  79 

+  24. 64 

24.  47 
24.  27 
24.04 
23.  78 

+  23.  49 
23.  17 
22.  83 
22. 46 
22. 06 

-  21.63 
21.  18 
20.  70 
20.  20 
19.67 

+  19.  12 
18.  55 
17.96 
17.  35 
16.  71 

+  16.06 
15. 39 
14.  70 
1399 
13.  27 

+  12.  54 
11.80 
11. 04 
10.  27 
949 


+ 


+0. 13 
+0. 10 
+0.07 
+0.04 
+0.01 


-0.05 
-0.08 


-o.  17 
-o.  20 

-0.23 

-o.  26 

-0.29 

-0.32 
-0.34 

-o.  37 
-o.  40 

-0.43 
-0.45 

-o.  48 
-0.50 
-0.53 
-0.55 

-o.  57 
-0.59 
-0.61 
-0.64 
-0.65 

-o.  67 
-0.69 
-0.71 
~o.  72 
-o.  73 


8.  70 
7.9I 
7.  II 
6.31 
5-  50 


+  4.69 
3.88 

3-  07 
2.  26 

1-45 
-f  O.64 

—  0.  17 
o.  97 
1.76 
2.  54 

~  3.3i 
4.08 

4-  84 
5.  58 
6.31 

-  7.03 


— 0 

74 

— 0 

76 

— 0 

77 

— 0 

78 

— 0 

79 

— 0 

79 

— 0 

80 

— 0 

So 

-0 

81 

—0 

81 

— 0 

81 

—  0 

81 

— 0 

81 

-0 

81 

—  0 

81 

-0.S1 
-  o.  80 
-0.  79 
o.  78 
-o.  77 

-0. 77 
-0.  76 

-0.74 
-0.73 

-o.  72 


3. 

03 

3. 

94 

4. 

85 

5. 

77 

6. 

69 

7- 

61 

8. 

53 

9- 

44 

10. 

35 

11. 

25 

-12. 15 
13.04 
13.91 
14. 78 
15.64 


—0.91 
—0.91 
— o.  92 
—0.92 
—  o.  92 

—0.92 
—0.91 
—0.91 
—0.90 
—0.90 

-0.89 

-o.  87 
-o.  87 

-0.86 
-0.85 


1972  -0.77 


-20.49 
21. 24 
21. 96 
22.66 
23. 35 

-24. 02 

24.  66 

25.  27 

25.  86 

26.  42 

-26.  95 

27.  46 
27.94 

28.  39 
28.81 

-29.  20 

29.  56 

29.  89 

30.  19 
30.  45 

-30.68 
30.88 
3105 
3i 

31.28 


-o.  75 
-o.  72 
— o.  70 
—0.69 
— o.  67 

—0.64 
—0.61 
— o.  51 
— o.  5b 
-0.53 

-0.51 
-0.48 
~o.  45 
— o.  42 
-0.39 

-o.  36 
-0.33 
-0.30 
-o.  26 

-0.23 


o.  20 

0.17 

o.  10 
0.07 


31. 
31. 

31- 

31. 
31. 


31.  22 
31.  IO 
30.95 

30.  77 
30.  55 

-30.  30 
30.  02 
29.  72 

29-39 
29.03 

-28.64 


—0.04 

— 0.01 
+0.03 
+0.06 

+0.09 

+  0.  12 
+0.  15 
+  0.  18 
-HO.  22 
+  0.  25 

+  0.  28 
+  0.30 

+o.  33 
+0.36 
+0.39 


(V.  S.  2) 


+  I-79 
2.  OO 
2.  21 
2.41 
2.61 

+2.80 

2.98 
3-  15 

3-  32 

3.48 

+3. 62 
3. 76 
3.89 

4. 00 
4. 10 

+4.20 
4. 28 

4.  34 
4.40 

4-  44 

+4-  47 
4.  49 
4-  49 
4.48 
4.46 

+4.43 
4-  38 
4-  32 
4-  25 
4-  17 

+4.07 
3.96 
3.84 
3-  72 
3-  58 

+3-  43 
3-  28 
3-  " 
2-93 
2.  75 

4  2.  56 
2.  36 
2. 16 

1-95 
1.74 

+  1.53 
1.31 
1.09 
0.87 
0.65 

+0.  42 
+  0.  20 
-0.03 
o.  25 
o.  46 

-0.68 

0.  89 

1.  10 

1.30 
1.50 

—  1. 69 


+0.  21 
-hO.  21 
+0.  20 
+0.  20 
+0.  19 

+0.  18 
+0.  17 
+0.  17 
-f-O.  16 

+0. 14 

+0.  14 

+0. 13 

+0.  II 
+  0.  10 
+0.  IO 

+O.08 
+O.06 
+  O.06 
+O.O4 
+O.O3 

+0.02 
O.OO 
— O.  01 

— o.  02 

-O.O3 

-0.05 
—O.06 
—O.07 
—O.08 
— O.  IO 

— O.  II 
— O.  12 
— O.  12 

— o.  14 

-0.15 

-o.  15 

-O.I7 
-O.  18 
-O.  18 
— o.  19 

— o.  20 
•-o.  20 

— O.  21 
— O.  21 
— O.  21 

-O.  22 
-O.  22 

—  O.  22 

-O.  22 

-0.  23 

O.  22 

-0.  23 

— O.  22 

—  O.  21 
-O.  22 

— O.  21 
— O.  21 

-o.  20 
— o.  20 
— o.  19 


(v.  c.  2) 


+3. 50 

3-  4o 
3-30 
3-  18 
305 

+2. 91 
2. 77 
2.61 
2.44 
2.  26 

4-2. 07 
1.88 
1.68 

1.47 
1.  26 

+1.05 
0.83 
o.  60 
o.  37 

4-0. 14 

— o.  10 
o.33 
o.57 

0.  80 
1.04 

-1.  28 

1.  5i 
1.  74 
1.96 
2. 18 

-2.  39 
2.60 
2.80 
2.99 
3- 17 

-3-35 
3-  52 

3-  68 
3.83 
3. 97 

—4.  10 
4.21 
4. 32 

4-  42 
4. 50 

-4.  57 
4.63 
4.68 
4.7i 
4.  73 

-4.  74 
4-  74 
4-  73 
4-  70 
4.66 

—4.  61 
4-  55 
4. 47 
4.  39 
4-  29 

-4.  19 


-0.10 
-o.  10 

-O.  12 

-0. 13 
-o.  14 

-o.  14 
-o.  16 

-0.17 

-o.  18 
-o.  19 

-o.  19 
-o.  20 
-0.21 

-O.  21 
-O.  21 

-O.  22 

-o.  23 

-O.23 
-O.23 
-0.24 

-o.  23 
— o.  24 
—0.23 
-0.24 

— o.  24 

-0.23 
-0.23 

—0.22 

— O.  22 
— O.  21 

— O.  21 
— O.  20 
— 0. 19 
— O.  18 
— O.  18 

-0. 17 
— o.  16 
-o.  15 
-o.  14 

-0.13 

— O.  II 
—  O.  II 

— o.  10 
—0.08 
—0.07 

—0.06 
-0.05 
-0.03 
— o.  02 
— 0.01 

0.00 
+0.01 
+0.03 
+0.04 
+0.05 

+0.06 
+0.08 
+0.08 
+0. 10 
+0. 10 


(v.  s.  3) 

(»•  c.  3) 

ft 

// 

—0.36 
0.32 
0. 28 
0.  24 
0. 19 

4-0.50 

0.53 
O.56 
O.58 
O.  60 

-0. 15 

0. 10 
—0.05 
0. 00 

40. 05 

+0.6I 
O.  62 
O.63 
O.  64 
O.  64 

4-0. 10 
0.  14 
0. 19 
0.  24 
0. 28 

4-0.64 
O.63 
O.  62 
O.  60 
O.58 

+0.33 
0.37 

0. 41 

0.45 
0.49 

+O.56 
0.54 
0.5I 
O.48 

0.45 

+0.53 
0.56 
0.59 

0.  61 
0.63 

4-0.4I 
0.37 
0.33 
O.  29 
O.  24 

+0.65 

0. 67 

0.68 
0.68 

0. 69 

4-0.  20 
O.I5 
O.  IO 

+0.05 
O.OO 

+0.69 

0. 69 

0.68 

0. 67 

0.66 

—0.05 
O.  IO 
O.  14 
O.  19 
O.  24 

4-0.64 

0. 62 
0. 60 
0.  57 
o.54 

—O.  29 
0.33 
0.37 

0.45 

40.50 
0.47 
0.  43 
°.  39 
0.35 

-O.49 
O.52 
0.55 

0  *8 
0. 61 

-f  0.31 
0.  26 

O.  22 
O.  17 
O.  12 

-0.63 
0.65 
0.66 

0.  67 

O.68 

+O.08 
4-0.03 
—O.  02 
O.  06 
O.  IO 

—  O.  69 
O.  69 
O.  69 
O.68 
O.  67 

-O.  15 
O.  20 
O.  24 
O.  28 
O.32 

-O.66 
O.  64 
O.  62 
O.  60 
O.  58 

-O.35 

-0.55 

A  P — VOL  VII,  PART  III  5 


TABLES  OF  URANUS. 

Table  V. — Arg.  i.    Action  of  Neptune, 


Arg. 


540 
541 
542 

543 
544 

545 
546 
547 
548 
549 

55o 
551 
552 
553 
554 

555 
556 
557 
558 
559 

560 
56i 
562 
563 
564 

565 
566 

567 
568 

569 

57o 
57i 
572 
573 
574 

575 
576 
577 
578 
579 

580 
58i 
582 
583 
584 

585 
586 

587 
588 

589 

590 
591 
592 
593 
594 

595 
596 
597 
598 
599 

600 


(v.  c.o) 


-50. 13 
49.35 
48. 56 


+0.78 
+0.79 
+0.81 

47.75  +a82 

46-93  +a8i 


"46-°9  +a86 

44-  36 
43-48 


42.  58 


+0.88 
+0.90 
+0.92 


-41.66  , 
^  +0.92 
40. 74  +0  !! 

39.81  +°-93 

38.86  +a* 

0  +0.96 


37.90  +a 

-36.  93 


-31.97 
30.96 

29  94 
28.  92 

2789 


+099 
+1.00 
+  1.01 

+1.01 
+  1.02 
+  1.02 
+1.03 
+1.03 


-26.86  ^ 
25.83  +,'°3 
24.79 


23-  75 
22.  71 

-21.  67 
20.63 
19-  59 
18.  55 
17-51 


-16. 48 
15. 45 
14. 43 
13.41 


11.38 
10.37 
9-  37 
8.  38 
7.4o 


+  1.01 

+1. 01 
+  1.00 
+0.99 
+0.98 
+0.97 


—  1. 7r  ■ 

-  0.80 

+0.90 
+0.89 


o.  10 


0.99 
1.86 

+  2.72 
3.56 
4.  39 
5-21 
6. 01 

+  6.79 


+0. 87 
+0.86 

+0.84 

+0.83 
+0. 82 
+0.80 
+0. 78 


97 


+0. 98 

33.98 
32.98 


+  1.04 
+  1.04 
+  1.04 
+  1.04 

+  1.04 
+  1.04 
+  1.04 
+  1.04 
+  1.03 


+  1.03 
+  1.02 
+  1.02 


".39  +:-M  1 


ill +o* 
3.56 +0* 
2.63  !°-93 

0  +0.92 


(v.s.  1) 


7-  °3  -o.7, 

8-  43  .0.67 
9. 10 
9.  76 


0.66 
0.64 


0.  40 

1.  02 

1.62 

2.  20 
2.  77 


— o.  62 
-0.60 
-0.58 
-o.  57 
-0.54 


5$ 

5.27  -°-46 

0  i  -0.43 
[5-  7o  _( 


0.41 

-0.38 


[6.  11 

°  -0.34 
7. 19 

7.50 

7-79  _aab 
8.05 

8.29  ~0  H 

.8.  50  - 


o.  29 

26 


19 
8.69 

8.86  -°17 
9.00  -°-14 

9.  II 
9.  20 


—  O.O9 
-O.07 


9.  27 
9.31 

9-33 
933 
9-3o 

9.25 
9.  18 
909 
8.98 
8.84 

8.  68 
8.  50 

8.31 
8.  10 
7.  86 

7.61 

7.  34 
7.  06 
r6.  76 
i6.44 

6.  11 
5.  77 
5-  42 
505 
4.  67 

14.  28 
[3.  88 
3-  47 
3.05 
2.  63 


—0.04 

— o.  02 
o.  00 
+0.03 
+0.05 

+0.07 
+0.09 

+  0.  II 

+0. 14 
+0. 16 

+0. 18 
+0. 19 

+0.  21 
+0.  24 
+0.25 

+0. 27 

+  0.28 
+  O.3O 
+0.  32 

+o-33 

+0-34 
+0.35 
+0. 37 
+0. 38 
+o-39 

+0.40 
+0.41 
+  0.42 
+0.  42 
+0.43 


(V.C.I) 


-28.  64 
28.  23 

27.  79 
27.  32 
26.83 

-26.  \2  , 

25.79  +a53 
J>  £J  +0.56 


+0.41 
+0.44 
+o.47 
+0.49 
+0.51 


25.  23 
24.65 
24.05 


+0.58 
+0.60 
+0. 62 


22.  15 

21.  49 
20.  80 


—20.  10 

19.39 
18.  67 

17.94 
17.  19 

-16.44 
15.68 
14.  91 
14.  14 
13.  36 

-12.  58 

11.79 
11.  00 
10.  22 
9-44 

-  8.65 
7.  87 
7.09 
6.31 
5-  54 

-  4.77 
4. 01 
3.  26 
2.52 
1.78 

-  1.06 
~  °-35 
+  o.  35 

1.  04 
1.  72 


+0.65 
+0.66 
+0.69 
+0.70 

+0.71 
+0.72 
+0. 73 
+0.75 
+0. 75 

+0.76 
+0. 77 
+0. 77 
+0.78 
+0.78 

+0.79 
+0.79 
+0.78 
+0.78 
+0.79 

+0.78 
+0.78 
+0.78 

+0.77 
+0.77 

+0.76 

+o-  75 
+0.74 
+0.74 
+0. 72 

+0. 71 
+0. 70 
+0.69 
+0.6S 
+0.66 


+  til  +015 

J8rfc 

y  +0.59 


+ 


5. 48 
6.05 
6.60 

7-  13 
7.65 


+0. 57 

+0. 55 
+0.53 
+0. 52 
+0.50 

-"Hi  r- 

9-  54 
9.96 

+  10.37 


+0.44 
+0.42 
+0.41 


(V.  S.2) 


I.69 
I.87 
2.05 
2.  22 
2.  38 


-o.  18 
-o.  18 
-a  17 
-o.  16 
-o.  15 


"2.  S% 

2.  67  ^°14 

2.80  013 

2.93  0 


3.05 

-3.  16 
3.  26 

3-  34 
3-4i 
3-  47 

-3-  52 
3.56 
3-  59 
361 
3-  62 

-3-62 
3.6i 
3-  59 
3-  55 
3-  5o 

-3-45 
3-  39 
331 
3-  23 
3.  H 

-3- 04 
2-94 
2.83 
2.  71 
2. 59 


— O.  12 


— O.  IO 
-O.08 
—  O.O7 
—O.06 
-O.O5 

—O.04 
-O.O3 

— o.  02 
— 0.01 


+0.01 
+0. 02 
+0.04 
+0.05 
+0.05 

+0.06 
+0.08 
+0.0S 
+0.09 

+0. 10 


+0.  II 

+0.  12 
+0.  12 
+0.  13 


-2.46  , 

2.33  !al3 

2.19  :oh 
2.05 +ai4 
1.90 


+0. 15 
+0. 15 


-1.75 
1.60 

1.45 
1. 29 

1. 13 


-o.  97 
o.  82 
0.66 
0.51 
0.36 


+0. 15 
+0. 15 
+0. 16 
+0. 16 
+0. 16 

+0. 15 
+0. 16 
+0. 15 
+0. 15 
+0. 15 


— o.  21  , 

-0.06  !015 

+0.09 1015 

0.2S  !0-14 

0.37  +°14 
J/  +0.13 


+0.  50 
o.  63 
o.  76 
0.88 
0.99 

-f  1.  10 


-+  o.  13 
+0.  13 
+  0.  12 
+  0.  II 
+  0  11 


(  V.  C.  2  ) 


J  2  +al3 
3.81  :°-13 

lie  — 
+0.18 


-2.66 
2. 47 
2. 28 
2.08 
1.88 

-1.68 
1.48 
1.28 
1.08 
0.88 

-0.68 

o.  48 
o.  28 
— o.  09 
-f  o.  10 


+0. 19 
+0. 19 

+0.  20 
+0.  20 
+0.  20 

+0.  20 
+0.  20 
+0.  20 
+0.  20 
+0.  20 


+0.  20 
+0. 19 
+0.  19 
+0. 18 


+0. 19 
+0.  18 


+0.  28 
0.47 

o.  6s 

0.82 

0.98  +°* 

^  +0. 16 


+  1. 14 
1. 29 
1.44 
1.58 
1. 71 

+  1.83 
1.94 
2.05 

2. 15 
2. 24 


+0. 15 
+0. 15 
+0. 14 
+0. 13 
+0. 12 

+0. 11 
+0. 11 
+0. 10 
+0.09 
+0.08 


4  2.  X2  , 

1     0  +0.07 

1    1Q  ' 


2.39 

2.  45 


+0.06 
+0.05 


2.50  Tao5 

2.55  +a°5 
00  +0.04 


+2. 59 
2. 62 
2.63 
2. 64 
2. 64 

+2.63 
2. 62 
2. 60 
2.56 
2. 52 

4  2. 47 
2. 42 
2.36 
2. 30 
2. 23 

+2. 15 


+0.03 
+0.01 
+0.01 
0.00 

-0.01 

-  o.  01 

-  O.  02 

-  o  04 

-  o.  04 

-O.O5 

-  o.  05 

-  o.  06 
o.  06 

-o.  07 
-0.08 


3) 


-0.35 
0.39 

o.  42 

0.45 
0.47 

— o.  50 
o.  52 
o.  54 
o.  55 
o.  56 

-o.  57 
o.  57 
0.58 
o.  58 
o.57 

—0.56 
o.  55 
o.54 
o.53 
0.51 

-a  49 
o.  46 
0.44 
o.  41 

0.38 
-0.35 

o.  32 
o.  28 
o.  25 

O.  22 

— O.  18 
0.  14 

O.  II 

o.  07 

—0.03 

0.00 
-fa  03 
o.  07 
o.  10 
0.13 

+a  16 
o.  19 
o.  22 
o.  24 
o.  26 

-ho.  28 
o.  30 
o.  32 

0.33 
0.35 

-fa  36 
o.  36 
a  37 
o.37 
o.  38 

4  a  38 
a  37 
o.37 
o.  36 

o.35 
4  a  34 
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Arg. 


35 
36 
37 
38 
39 

40 
4i 
42 
43 
44 

45 
46 
47 
48 
49 

50 
5i 
52 
53 
54 

55 
56 
57 
58 
59 

60 


(v.  c.  o) 


// 

0 

-17.70 

J 

17.  ilQ 

2 

17.  27 

•x 
0 

17  Ql 

A 

l6.  82 

5 

-16. 59 

6 

10«  0/ 

7 

16.  14 

3 

T  C  QT 

Q 

15  67 

10 

-15.44 

1 1 

20 

12 

14  07 

IA.  71 

IA 

J  A  AQ 

15 

-14.  24 

16 

14.  OO 

17 

1%.  75 
*o*  i 0 

18 

W.  51 

in 

*y 

20 

—  13-  01 

21 

12.76 

22 

12.51 

23 

12.  26 

24 

12.  OI 

25 

—  II.  76 

26 

II.50 

27 

II.  25 

28 

II.OO 

29 

IO.74 

30 

—  IO.  48 

31 

IO.  23 

32 

9-  97 

33 

9.71 

34 

9.46 

9.  20 

8.94 

8. 68 
8.  42 
8. 16 

7.  91 
7.65 
7-  39 
7- 13 

6.88 

6. 62 
6.  36 
6. 11 
5.85 
5.60 


+0. 21 
+0. 22 
+0. 23 
+0. 22 
+0.23 

+0. 22 
+0.23 
+0. 23 
+0.24 
+0.23 

+0.24 
+0.23 
+0.24 
+0.24 


+0.24 
+0.25 
+0.24 
+0.25 
+0.25 

+0.25 
+0.25 
+0.25 
+0.25 
+0.25 

+0.26 
+0.25 
+0.25 
+0.26 


+0.25 
+0.26 
+0.26 
+0. 25 
+0.26 

+0.26 
+0.26 
+0.26 
+0.26 
+0.25 

+0.26 
+0.26 
+0.26 
+0.25 
+0.26 

+0.26 
+0.25 
+0.26 
+0.25 
+0.25 


4.84 1** 

4-59  +OJ5 

+O.24 


4.  IO 

3.85 
3.61 
3.36 

3.12 


4-0.25 
+0. 24 
+0.25 
+0.24 
+0.24 


(v.s.  I) 


-0.75 

o.  71 
o.  67 

0.63 
0.58 

-0.54 
0.49 
0.45 

o.  40 

0.36 
—0.31 

o.  27 

O.  22 

o.  17 
o.  13 

—O.08 
—O.O3 

-fo.  02 
O.  06 

O.  II 

+0. 16 

O.  21 
O.  26 
O.3I 
O.36 

-ho.  41 
o.  46 

0.5I 
0.55 

o.  60 

+0.65 

o.  70 

0.75 
0.80 
0.85 

+0.90 
0.94 
0.99 
04 
09 

14 
18 

23 
28 

32 


4- 


+ 


.37 
.42 
.46 
.51 
.55 

.60 
.64 

.68 
•73 
•77 

.81 

.85 
.89 

•93 
•97 


+2. 01 


(v.c.i) 


4-2.70 

2.  75 
2.80 
2.84 
2.89 

+2.94 
2.99 
303 
3.08 

3. 13 

+3.  17 

3.  22 
3-  26 
3-  30 
3.34 

+3.38 
3-  42 
3-  46 
3-  50 
3-  54 

+3-  57 
3.61 
3-64 
3.68 

3.7i 

+3-  74 
3-  77 
380 

3.83 
3-86 

+3.88 
3-  9i 

3-  94 
3.96 
3.98 

+4-00 
4. 02 
4.04 

4-  05 
4. 07 

4-4.o8 
4.09 

4.  10 
4-  n 
4-  12 

4-4.  13 
4.  13 
4.  13 
4-  14 
4-  14 

4  4-  14 
4.  14 
4-  13 
4.  13 
4.  12 

4  4-  11 
4.  IO 

4.08 
4. 07 
4.05 

4-4.03 


(v.s.  2) 


// 

// 

0. 

16 

4-0. 13 

0. 

16 

0. 14 

0. 

16 

0.  14 

0. 

16 

0. 15 

0. 

16 

0. 16 

—  O.  IO 
O.  IO 
O.  IO 

o.  09 
o.  09 

-0.08 
0.08 

o.  07 
o.  07 
o.  06 

— o.  06 
0.05 
0.05 
o.  04 
o.  04 

—0.03 
0.03 

o.  02 
o.  02 
o.  OI 

— O.  OI 
o.  OO 

4-o.  01 

O.  OI 

o.  02 
4-0. 02 

0.03 
0.03 
o.  04 
o.  04 

-fo.05 


(V.C.2) 


— 0. 

16 

4-0.  16 

0. 

16 

O.  17 

0. 

16 

O.  18 

0. 

16 

O.  18 

0. 

16 

O.  19 

— 0. 

16 

4~0.  20 

0. 

16 

O.  20 

0. 

15 

O.  21 

0. 

15 

O.  22 

0. 

15 

O.  22 

— 0. 

15 

4o.  23 

0. 

15 

O.  24 

0. 

14 

O.  24 

0. 

14 

O.  25 

0. 

14 

O.  26 

— 0. 

14 

-fo.  26 

0. 

14 

O.  27 

0. 

13 

O.  27 

0. 

13 

O.28 

0. 

13 

O.  28 

— 0. 

12 

+  O.29 

0. 

12 

O.3O 

0. 

12 

O.3O 

0. 

II 

O.3I 

0. 

II 

O.3I 

+0.32 
0.32 

o.  33 
o.33 
o.34 

-ho.  34 
o.35 
o.  35 
0.36 
o.  36 

4-o.37 
o.37 
o.37 
o.37 
o.  38 

-fo.  38 
0.38 
0.38 
0.38 
0.38 

-(0.38 
o.  3»' 
o.  38 
o.  38 
0.38 

4-0.38 
o.  38 
o.  38 
0.38 
0.38 


(v.s.  3) 


-7-  15 
7. 16 
7-  17 
7.  18 
7.  19 

-7-  19 
7.  19 
7.  20 


-7.  18 
7-  18 
7-  17 
7. 16 
7-  15 


-7.  14 

7. 13 
7.  12 
7.  10 
7.08 

-7.06 
7.04 
7.01 
6.99 
6.96 

-6.93 
6.  90 
6.  87 
6.83 
6.80 

-6.  76 
6.  72 
6.68 
6.64 
6.  59 

-6.55 
6.  50 
6.  45 
6.  40 
6.35 

-6.  29 
6.  23 
6.17 
6. 11 
6.  05 

-5-99 
5-  92 
5-86 

5-  79 
5-  72 

-5-  65 
5-  58 
5-  50 
5-  43 
5-  35 

-5-  27 
5-  19 
5.  10 
5-  02 
4-93 


4-0.  38    -  4.  85 


3) 

(v.  S.4) 

(V.C.A) 

(*'•  s.s) 

(v.c.5) 

// 

// 

// 

// 

// 

4-1. 18 
1.  28 
1.38 
1.48 
i.57 

-0.30 
0.  29 
0.  29 
0.  29 
0.  29 

-ho.  19 

O.  20 
O.  20 
O.  20 
O.  21 

—0.05 
0.05 
0.05 
0.05 
0.05 

O.  OO 

O.  OO 

4  0. 01 
0. 01 
0. 01 

+  1.67 
1. 77 
1.87 
i-97 
2. 08 

-0.  28 
0.  28 
0.  28 
0.28 
0.  27 

4"0.  21 
O.  21 
O.  22 
O.  22 
O.  22 

—0.05 
0.05 
0.05 
0.05 
0.05 

4  0. 01 
0. 01 
0. 01 

O.  OI 
O.  OI 

4-2. 18 
2.  28 
2.38 
2. 49 
2. 59 

—0.  27 
0.  27 
0.  26 
0.  26 
0.  26 

-fO.  23 
O.  23 
O.  23 
O.  24 
O.  24 

—0.05 
0.  05 
0.05 
0.05 
0.05 

4-O.OI 

O.  OI 
O.  OI 
O.  OI 

0. 02 

+2.69 

2.  79 
2.  90 
300 
3-  11 

—0.  26 
0.  25 
0.  25 
0.  25 
0.  24 

-fo.  24 

O.  24 
O.  25 
O.  25 
O.  25 

—0.05 
0.05 
0.05 
0. 04 
0. 04 

4-0. 02 
0. 02 
0. 02 
0. 02 
0. 02 

4-3-21 
3-  32 
3-  42 
3-  52 
3.63 

—0.  24 
0.  24 
0.  24 
0.  23 
0.  23 

4-0.26 
O.  26 
O.  26 
O.  27 
O.  27 

—0. 04 
0. 04 
0. 04 
0. 04 
0. 04 

4-o.  02 
0. 02 
0. 02 
0. 02 
0. 02 

4-3-  73 
3.83 
394 
4.04 

4. 14 

—0.  23 
0.  22 
0.  22 
0.  22 
0.  22 

4-0.  27 
O.  28 
O.  28 
O.28 
O.  28 

—0. 04 
0. 04 
0.  04 
0. 04 
0. 04 

4-o.  02 
0. 02 
0.02 
0.03 
0.03 

+4-  25 
4-  35 
4-  45 
4-  55 
4-  65 

—0.  21 
0.  21 
0.  21 
0.  20 
0.  20 

+0.28 
O.  29 
O.  29 
O.  29 
O.3O 

—0.  04 
0. 04 
0. 04 
0.  04 
0. 04 

4-0.03 
0.03 
0.03 
0.03 
0.03 

+4-  75 
4.85 

4-  95 
5.05 

5-  15 

—0.  20 
0.  19 
0.  19 
0.  19 
0.  18 

4-0.  30 
O.  30 
O.3O 
0.3I 
0.3I 

—0. 04 
0. 04 
0. 04 
0. 04 
0.  04 

4-0.03 
0.03 
0.03 
0.03 
0.03 

4-5-  25 
5-  35 
5-  45 
5.  55 
5.65 

-0.  18 
0. 18 
0.  18 
0.  17 
0. 17 

-1  O.3I 
O.32 
O.  32 
O.  32 
O.32 

—0.  04 
0. 04 
0. 04 
0. 04 
0.03 

-fo.04 
0. 04 
0. 04 
0. 04 
0. 04 

4-5.  74 
5.84 
5-93 
6.  02 
6.  11 

—0.  16 
0.  16 
0.  16 
0.  16 
0.  15 

4  0.32 
0. 32 
0.  33 
o.33 
0.  33 

-0.  03 
0.03 
0.03 
0.03 
0.03 

-ho.  04 
0. 04 
0. 04 
0. 04 
0. 04 

4  6.  21 
6.  30 

6.  39 
6.  48 
6.  56 

O.  15 
O.  14 
O.  14 
O.  14 

4o.  33 
0.  33 
0.  34 
0.  34 
o.34 

O.  03 
O.  03 
O.  03 
O.O3 

1  u'  ^4 
O.  04 
O.  04 
O.  04 
O.  04 

4  6.65 
6.  73 
6.  82 
6.  90 
6.98 

-O.  13 
O.  13 
O.I3 
O.  12 
O.  12 

!  0.  34 
0.  34 
0.  34 
0.  34 
0.  35 

-O.O3 
O.O3 
O.O3 
O.  02 
O.  02 

}  O.  04 
O.  04 
O.  04 
O.  04 
O.05 

4-706 

—  O.  12 

-ho.  35 

—  O.  02 

a  O.05 
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TABLES  OF  URANUS. 

Table  VI. — Arg.  2.    Action  of  Saturn. 


Arg. 


(v.  c.  o) 


// 

60 

-2.88 

61 

2. 64 

62 

2. 40 

63 

2. 16 

64 

1-93 

65 

-1.69 

66 

1. 46 

67 

1.24 

68 

1. 01 

69 

0.  78 

70 

— 0. 56 

71 

72 

— O.  12 

73 

-fo.  IO 

74 

0.32 

75 

+O.53 

76 

O  74 

77 

0.95 

78 

1. i6 

79 

1. 36 

80 

+  1.56 

81 

1  7^ 

lm  to 

82 

95 

83 

2. 14 

84 

2. 33 

85 

+  2.52 

86 

2.  71 

87 

2.89 

88 

3-  07 

89 

3-  25 

90 

4-3-  42 

QI 

92 

3-  76 

93 

3-93 

94 

4.O9 

95 

+4.  25 

06 

i4  At 

97 

4.  57 

98 

4-  72 

99 

4.  87 

100 

+5-  02 

101 

5.  ID 

102 

5-  30 

103 

5.44 

104 

5. 58 

">5 

+5. 72 

106 

«?  8<; 

107 

5.98 

IOO 

O.  1 1 

I09 

6.  24 

no 

+6.36 

-in 

6. 48 

112 

6.60 

113 

6.  72 

114 

6.83 

115 

+6.95 

116 

7.06 

117 

7-  17 

118 

7.  28 

119 

7.38 

120 

+7.  49 

(v.  S.  I) 


+0.24 
+0.24 
+0.24 
+0. 23 

+0.24 
+0.23 

+0.  22 
+0.  23 
+0.  23 
+  0.  22 

+0.  22 
+0.  22 
+  0.  22 
+  0.  22 
+0.2I 

+0.  21 
+0.  21 
+0.21 

+0.  20 

-ho.  20 

+0.  19 

+0. 20 

+0.  19 
+0.  19 
+0.  19 

+O.I9 
+0.  18 
+  0.  18 
+0.  18 
+0.  17 

+O.I7 
+0.  17 
+0.17 
+0.  16 
+0.'l6 

+0.  16 
+0.  16 
+0. 15 

+0.  15 
+0.  15 

+0.  14 

+0. 14 

+0.  14 
+0.  14 
+O.  14 

+0.  13 
+0.  13 
+0.  13 
+0.  13 
+0.  12 

+0.  12 
+0.  12 
+0.  12 
+0.  II 
+0.  12 

+  0.  II 
+0.  II 
+0.  II 
+0.  IO 
+0.  II 


// 

+  2.  OI 
2.05 
2.O9 
2.  12 
2.  15 

+  2.  19 
2.  22 
2.  25 
2.  28 
2.31 

+  2.34 

2.  37 
2.  39 
2. 42 
2.44 

+2. 47 
2. 49 
2.51 
2. 53 
2.  55 

+2.  56 
2.58 
2.  59 
2.  61 
2.  62 

+  2.63 
2.63 
2.  64 
2.  64 
2.65 

+2.65 
2.65 
2.65 
2.65 
2.64 

+2.  63 
2.  62 
2.61 
2.  60 
2.58 

4  2.57 
2.  55 
2.  53 
2.51 
2.  49 

+2.  46 

2.  43 
2.  40 

2.  37 
2.  34 

+2.31 
2.  27 
2.  23 
2.  19 
2.  15 

+2.  II 

2.  07 
2.  02 
1.97 
I.  92 

4-i.  87 


{v.c.  1)  I      s.  2)  (z>.  r.  2) 


4-4.03 
4. 01 
3-99 
3-  97 
3-94 

+3-  92 
3-89 
3-86 
3.83 
3.  79 

4-3.  76 
3-  72 
3.68 
3-64 
3-  60 

4-3-  56 
351 
3-  46 
3.4i 
3.36 

+3.3I 
3.  26 
3-  20 
3-  15 
3- 09 

4-3-  02 
2.96 
2.  90 
2.83 
2.  77 

4-2.70 
2.  64 

2.57 
2.  50 
2.42 

4-2. 35 
2.  27 
2.  20 
2. 12 
2.05 

4-1-97 
1.89 
1. 81 

1.  73 
1.65 

-hi-  56 
1.48 
1. 40 
i-32 
1-23 

4-i.  15 
1. 07 
0.98 
o.  90 
0.81 

4-o.  73 
0.65 
o.  56 
0.48 
o.39 

fo.  31 


// 

+0.05 
0.05 
o.  06 
o.  06 
o.  06 

4-0. 07 
0.08 
0.08 
0.08 

o.  09 

4-0.09 

o.  IO 
o.  IO 
o.  IO 

O.  II 

4-0.  II 

O.  II 
O.  II 
O.  12 
O.  12 

4"0.  12 
O.  12 

o.  13 

O.I3 

o.  13 

4-0.  13 

o.  13 
o.  13 
o.  13 
o.  13 

4-0.  13 

o.  13 
o.  13 
o.  13 

O.I3 
4-0.  13 

o.  13 
o.  13 

O.  12 
O.  12 

4-0.  12 
O.  12 
O.  12 
O.  II 
O.  IO 

4~o.  IO 

O.  IO 

o.  09 

O.08 
O.08 

40.08 

o.  07 
o.  07 
o.  06 
o.  06 

4-0.05 

o.  04 
o.  04 

0.03 

o.  02 

4-0. 02 


4-0.38 
0.38 
0.38 
0.37 
0.37 

+0.37 
0.36 
0.36 
0.36 
0.35 

4-o.  35 
o.34 
o.  34 
o.33 
o.33 

4-o.  32 
0.31 
0.31 
o.  30 
o.  30 

-fo.29 
o.  29 

0.28 

o.  27 
o.  26 

+0. 26 

o.  25 
o.  24 
o.  23 

O.  22 

4o.  22 
O.  21 

o.  20 
o.  19 
O.  18 

4-0.  17 

o.  16 
o.  15 
o.  14 
o.  14 

+0. 13 

O.  12 
O.  II 
O.  IO 

o.  09 

+O.08 

o.  07 
o.  06 
o.  06 

0.05 

+0.04 
0.03 

o.  02 
o.  02 
+0. 01 

o.  00 
— o.  01 
o.  01 
o.  02 

0.03 


(v.  j.  3) 


(z>.r.3)  (v.s.4) 


// 

-4-  85 
4.  76 
4.  67 
4.58 
4-  49 

-4-  39 
4-  30 
4.  20 
4.  10 
4.00 

-3- 90 
3.80 
3-  7o 
3.60 

3.49 

-3-  39 
3.  28 
3-  17 
3.06 

2-95 

—2.  84 
2.  73 
2.61 
2.  50 
2.  38 

—2.  26 

2. 15 
2.03 
1.  91 
1.  79 

-1.67 
1-55 
1.43 

1.  19 

—1.  06 

o.94 
0.82 
o.  69 
o.  57 

—0.45 
0.32 
o.  20 
— o.  07 
4-0. 06 

4-0. 18 
0.31 

0.44 
0.56 
o.  69  I 

-fo.  82 

0.  94 

1. 07 

1.  20 
1.32 

4-1.45 

1.58 

I.  70 

1.83 
1.96 


+7.06 
7. 14 

7.  22 
7.  29 

7-  37 

4-7-  45 
7.52 
7.  59 

7.  66 

7-  73 

4-7.80 
7.86 
7-93 
7-99 
8.05 

48.  11 
8.17 

8.  22 
8.  27 
8.33 

4-8. 38 
8.43 
8.  47 
8.  52 
8.  57 

4-8.  62 
8.66 
8.  70 
8.73 
8.  77 

+8.80 
8.83 
8.86 
8.  89 
8.91 

4-8.94 
8.96 
8.98 
9. 00 
9. 01 

4-9.03 
9.04 

9-  05 
9.06 
9. 06 

4-9-  07 
9. 07 
9.08 
9.08 
9. 07 

4-9.o6 
9. 06 
905 
9- 03 
9. 02 

4-9-  01 
8.99 
8.97 
8.95 
8.  92 


— o.  04  ;  -  2.  08    4  8.  90 


// 
— o.  12 
o.  11 

O.  II 
O.  II 

o.  IO 

— o.  10 
o.  IO 
o.  09 
o.  09 
0.09 

—0.08 
0.08 
0.08 

o.  07 
o.  07 

— o.  06 
o.  06 
o.  06 
o.  06 

0.05 
—0.05 

o.  04 
o.  04 
o.  04 

0.03 

—0.03 
0.03 

o.  02 
o.  02 
o.  02 

— o.  01 
— o.  01 
o.  00 
o.  00 
o.  00 

4-0. 01 
o.  01 
o.  02 
o.  02 
o.  02 

+0.03 
0.03 

o.  04 
o.  04 
o.  04 

4-0.05 
0.05 
o.  06 
o.  06 
o.  06 

-ho.  07 
o.  07 

0.08 

o  08 
a  08 

40  09 

o.  09 
o.  09 
o.  IO 

O.  IO 


{v.c.  4)  (v.  5.5) 


+0.35 
0.35 
0.35 

o.  35 
o.  35 

4o.  35 
o.35 
o.35 
o.  35 
o.35 

4-0.36 
0.36 
0.36 
0.36 
o.  36 

4-0.36 
o.  36 
o.  36 
o.  36 
o.  36 

+0. 36 

o.  36 
o.  36 

0.36 
0.36 

+0. 36 

o.  36 
o.  36 
o.  36 

0.36 
40.36 

o.  36 
o.  36 
o.  36 
o.  36 

4-0. 36 

o.  35 
o.  35 
o.  35 
0.35 

4-o.  35 
o.35 
o.35 
o.  35 
o.35 

4-o.  35 
o.35 
o.  35 
o.  34 
o.34 

"fo.  34 
o.  34 
o.34 
o.  34 
o.  34 

+0.34 
o.34 
o.34 
o.33 
o.33 

-ro.  33 


— 0. 02 

+0.05 

0.  02 

0.  05 

0.  02 

0.  05 

0.  02 

0.  05 

0.  02 

0.  05 

— 0. 02 

4-0.05 

0. 02 

0.05 

0. 02 

0.05 

0. 02 

0.05 

0. 02 

0.05 

— 0. 02 

+0.05 

0. 02 

0.05 

0. 02 

0.05 

0. 02 

0.05 

0. 01 

0.05 

— 0. 01 

4-0.05 

0. 01 

0.05 

0. 01 

0.05 

0. 01 

0.05 

0. 01 

0.05 

— o.  01 
o.  01 
o.  01 

— o.  01 
o.  00 

o.  00 
o.  00 
o.  00 
o.  00 
o.  00 

o.  00 
o.  00 
o.  00 
o.  00 
o.  00 

o.  00 
o.  00 
+0. 01 
o.  01 
o.  01 

+0. 01 
o.  01 
o.  01 
o.  01 
o.  02 

4-o.  02 
o.  02 
o.  02 
o.  02 
o.  02 

4-0. 02 
o.  02 
o.  02 
o.  02 
o.  02 

4-o.  02 
o.  02 
o.  02 
o.  02 
o.  02 


4-  0.05 
0.05 
0.05 
0.05 
0.05 

4  0.05 
0.05 
0.05 
0.05 
0.05 

4-0.05 
0.05 
0.05 
0.05 
0.05 

4-0.05 
0.05 
0.05 
0.05 
0.05 

4  0.05 
0.05 
0.05 
0.05 
0.05 

4-0.05 
0.05 
0.05 
0.05 
0.05 

—0.05 
0.05 
0.05 
0.05 
0.05 

40.04 

o.  04 
o.  04 
o.  04 
o.  04 

4-0. 04 
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Table  VI. — Arg.  2.    Action  of  Saturn. 


355 


Arg. 


120 
121 
122 
123 
124 

125 
126 
127 
128 
129 

I30 
131 
132 
133 
134 

135 
136 
137 
138 
139 

I40 
141 
142 

M3 
144 

M5 
146 

147 
148 
149 

150 
151 
152 
153 
154 

155 
156 
157 
158 
159 

160 
161 
162 

163 
164 

165 
166 
167 
168 
169 

170 

i7i 
172 

173 
174 

175 
176 

'77 
178 
179 

180 


+ 


7.  49 
7-  59 
7.69 

7-  79 
7.88 


+  7.98 
8.08 
8.17 
8.  27 
8.  36 


8.  54 
8.63 

8.  72 
8.81 

+  8.89 
8.98 

9.  07 

9.15 
9.  24 

+  9-33 
9.41 
9-  5o 
9.58 
9.67 

+  9-75 
9.84 
9.92 
10. 01 
10. 10 


+  10. 
10. 
0. 
10. 
to. 


+ 


+ 


+ 


+ 


+ 


18 
27 
36 
45 


o.  62 
0.71 
0.80 
0.89 

0.  99 

r.08 

1.  18 
1.  27 
1.36 
1.  46 

1.56 
1.66 

1.  76 
1.86 
1.96 

2. 06 
2. 16 

2.  26 
2. 37 
2.  47 

2.  58 
2.  69 
2.80 
2.  91 
3. 02 


+  13- 13 


0) 

(r.  j.  1) 

(v.c.i) 

( v.  s.  2 ) 

(V.C.2) 

3) 

(*'.*3) 

(v.s.4) 

(v.c.4) 

{v.  5.5) 

+0. 10 
-Ho.  10 
+0. 10 

+0.  xo 

// 

+  I.87 
I.  8l 
I.76 
I.  70 
I.  64 

// 

+0. 31 
0.  23 
0.  14 
4  0.06 
—0. 02 

// 

4  o. 02 

4-o.  01 
0. 00 
0. 00 

—0. 01 

// 

—O.  04 
O.  04 
O.O5 
O.05 
O.  06 

+2.08 

2.  20 

2. 33 
2.45 
2.58 

// 

+8.90 
8.  87 
8.84 
8.81 
8.  78 

// 
4-o.  11 
0. 11 
0. 12 
0.12 
0.12 

„ 

+o. 33 
0-33 
o.33 
o-33 
0.32 

// 

4-0.02 
0. 02 
0.03 
0.03 
0.03 

// 

-fo.04 
0. 04 
0. 04 
0. 04 
0. 04 

+0. 10 
+0.09 
+0. 10 

+0.09 

+  1.58 
1.52 
I.  46 

1-39 
1.32 

—0. 11 
0. 19 
0.  27 

0.35 
0. 42 

—0. 02 
0. 02 
0.03 
0. 04 
0.05 

—O.  07 
O.07 
O.08 
O.08 
O.06 

+2.70 

2.  82 
2.94 
306 

3.  18 

+8.  74 
8.70 
8.66 
8. 62 
8.  58 

4-o.  13 
0. 13 
0. 13 
0. 14 
0. 14 

+0.32 
0.32 
0.32 
0. 32 
0.32 

4-0.03 
0.03 
0.03 
0.03 
0.03 

4-0.04 
0. 04 
0.04 
0. 04 
0. 04 

+0.09 
+0.09 
+0.09 
4-0.  09 

+0.08 

+ 1.  25 
1.  18 
1. 11 
1. 04 
0.  96 

—0.50 
0.58 
0.66 

0.  73 
0.  81 

—0. 06 
0. 06 
0. 07 
0.08 
0. 09 

—O.  09 
O.  09 
O.  IO 
O.  IO 
0.  IO 

+3.30 
3-42 
3. 54 
3-66 

3-  77 

+8.  54 
8.  49 
8.44 
8.39 
8.  34 

4-0. 14 
0. 15 
0. 15 
0. 16 
0. 16 

4-o.  32 
0.32 
0.32 

031 
0.31 

4-0.03 
0.03 
0.03 
0.03 
0.03 

4-0.04 
0. 04 
0. 04 
0. 04 
0.04 

+0.09 
+0.09 
+0.08 

+0,  09 

+0.09 

+0.89 
0.81 

o.73 
0.66 
0.58 

-0.88 

o-95 
1.02 
1.09 
1.  16 

—0. 10 
0. 10 
0. 11 
0. 12 
0. 13 

—0.  IO 

0.  II 
0.  II 
0.  II 

O.  12 

+3.89 
4. 01 
4. 12 
4.  24 
4.  35 

+8.28 
8.  23 
8.17 
8.  11 
8.05 

-fo.  16 
0.  17 
0. 17 
0.  17 
0. 18 

+0.31 
0.31 
0.31 

0.31 
0.30 

-fo.04 
0. 04 
0.04 
0. 04 
0. 04 

4-0.04 
0. 04 
0.03 
0.03 
0.03 

+0.08 
+0.09 
+0.08 

+0. 09 

+0.08 

-ho.  50 
0.  42 

o.34 
0.  26 
0.  17 

-1.23 
1.  29 

J-35 
1.42 
1.48 

—0. 14 
0. 14 
0. 15 
0. 16 
0. 16 

—O.  12 
O.  12 
O.  12 
O.  12 
O.  12 

+4.46 
4-57 
4. 68 

4-79 
4.90 

4-7-99 
7.93 
7.86 

7-  79 
7.  72 

4-o.  18 
0. 18 
0. 19 
0. 19 
0. 19 

4-0.30 
0.30 
0.30 
0.30 
0.30 

40.04 
0.04 
0. 04 
0. 04 
0. 04 

4-0.03 
0.03 
0.03 
0.03 
0.03 

+0.09 
+0.08 
+0.09 

+0.  OQ 
+O.08 

+0.09 
0. 00 

—0.08 
0. 17 
0.  26 

-1.54 
1.  60 
1.66 
1.  71 
1.  77 

—0. 17 
0. 18 
0. 19 
0. 20 
0. 20 

—O.  12 
O.  12 
O.  12 
O.  12 
O.  12 

+5-  01 
5.  11 
5-21 
5.31 
5.42 

4-7.65 
7.58 
7-  5o 
7-  42 
7-  35 

4-o.  20 
0.  20 
0.  20 
0.  21 
0.  21 

4-0.30 
0.  29 
0.  29 
0.  29 
0.  29 

4-0.04 
0. 04 
0.04 
0.04 
0. 04 

4-0.03 
0.03 
0.03 
0.03 
0.03 

+O.O9 
+0.09 
+O.O9 

-ho.  08 

-0.  35 
o.43 
0.52 
0.  61 
0.  70 

-1.82 
1.87 
1.  92 
1.96 
2. 00 

—0. 21 
0. 22 
0. 22 
0.23 
0. 24 

—O.  12 
O.  II 
O.  II 
O.  II 
O.  II 

+5.52 
5.61 
5.71 
5.81 

590 

4-7.  27 
7.19 
7. 10 
7.02 
6-93 

4-0.  21 
0.  21 
0.  22 
0.  22 
0.  22 

4-0.29 
0.28 
0.  28 
0.28 
0.28 

4-0.04 
0. 04 
0.04 
0. 04 
0.04 

4-0.02 
0. 02 
0. 02 
0. 02 
0. 02 

+0.09 
+0.09 
+O.O9 

+O.O9 

-0.  79 
0.88 

0.  97 
1. 06 

1.  14 

—2.05 
2. 10 
2.  14 
2.  1* 
2.  21 

—0. 24 
0. 25 
0. 25 
0. 26 
0. 26 

—O.  IO 
O.  IO 
O.  IO 
O.  09 
O.  09 

+5-99 
6.08 
6.  17 
6.  26 
6.35 

4-6.85 
6.  76 
6.67 
6.  58 
6. 48 

4-0.  22 
0.23 
0.  23 
0.23 
0.  23 

4-0.28 
0.28 
0.  27 
0.  27 
0.  27 

fo.04 
0. 04 
0.04 
0. 04 
0. 04 

-fo.  02 
0.02 
0.02 
0. 02 
0.02 

+0. 10 

+0.09 
+0.09 

-f-O.  10 

+0. 10 

—  1.  23 
1.32 
1.  41 
1.50 
1.58 

-2.  25 
2.  28 
2. 32 
2. 35 
2.38 

—0. 27 
0. 27 
0. 28 
0.28 
0. 28 

—O.  09 
O.08 
O.08 
O.  07 
O.O7 

+6.44 
6.52 
6.61 
6.69 
6.  77 

+6.39 
6.  30 
6.21 
6. 11 
6.01 

4-0.24 
0.  24 
0.  24 
0.  24 
0.25 

-fo.  27 
0.  27 
0.  26 
0.  26 
0.  26 

4-0.04 
0. 04 
0. 04 
0. 04 
0. 04 

4-0. 02 
0. 02 
0. 02 
0. 02 
0.  OI 

+0. 10 
+0. 10 
4-0. 10 

+0. 10 

-1.67 
1.  76 
1.84 

i-93 
2. 02 

-2.41 
2.43 
2. 46 
2. 48 
2.50 

—0. 29 
0. 29 
0.30 
0.30 
0. 30 

—O.  06 
O.  06 
O.  06 
O.O5 
O.  04 

+6.85 

6.93 
7.00 
7.07 
7.  14 

+  5.  9i 
5.81 

5.7i 
5.61 

5.51 

+0.25 
0.25 
0.25 
0.  26 
0.  26 

4-0.26 
0.  26 
0.  25 
0.  25 
0.  25 

4-0.04 
0. 04 
0. 04 
0.04 
0.04 

4-0.01 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

+0. 10 
+0. 10 
4-0.  II 
4-0. 10 
4-o.  11 

—2. 10 
2. 18 
2.  27 
2.  35 
2-43 

—2.52 
2.  54 
2. 55 
2.  57 
2.  58 

-0.30 
0.30 
0.31 
0.31 
0.31 

—O.  04 
O.03 
O.O3 
O.  02 
O.  OI 

+  7-21 

7.  28 
7-  35 
7.4i 
7-  47 

+5.4o 
5.30 
5- 19 
5.08 

4-97 

4-o.  26 
0.  26 
0.  26 
0.  27 
0.  27 

4-o.  24 
0.  24 
0.  24 
0.  24 
0.  24 

4-0.04 
0. 04 
0.04 
0. 04 
0. 04 

4-0. 01 
O.OI 
0.  OI 
0. 01 
0.  OI 

4-0. 11 
4-o.  11 
4-0. 11 
4-o.  11 
4-0. 11 

-2.51 
2. 59 
2.  67 

2-75 
2. 82 

-2.  59 
2. 60 
2.  61 
2. 62 
2.63 

-0.31 
0.31 
0.31 
0.31 
0.31 

—O.  OI 
O.  OO 

-f-o.  01 
0.  OI 
0. 02 

+7-  53 
7-  59 
7.65 
7.70 
7.  76 

4-4.86 

4*75 
4.64 

4-  53 
4-  4i 

4-0.27 
0.  27 
0.  27 
0.  28 
0.28 

4-0.23 
0.23 
0.  23 
0.  22 
0.  22 

4-0.04 
0. 04 
0. 04 
0. 04 
0.  04 

4-0.  OI 
0. 00 
0. 00 
0. 00 
0. 00 

—2. 90 

-2.63 

-0.31 

-fo.03 

+7.8i 

+4.30 

4-0.28 

4-o.  22 

4-0.04 

0. 00 
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Table  VI. — Arg.  2.    Action  of  Saturn. 


Arg. 


(v.c.o) 


// 

180 

+ 

*3- 13 

181 

t3-  24 

182 

"3-  35 

183 

13.  47 

184 

13.  58 

185 

+ 

13.  70 

186 

13-81 

187 

I3-93 

188 

14.05 

189 

14.  16 

190 

-f 

14.  28 

191 

14.40 

192 

14.  52 

J93 

14.64 

194 

14.  76 

195 

-f 

14.  88 

196 

15  - 00 

197 

15.  12 

198 

15.  25 

199 

15.  37 

200 

1 

J5-  49 

201 

15.  62 

202 

15.  74 

203 

15.  86 

204 

15.98 

205 

-f 

16.  10 

206 

16.  22 

207 

16.  35 

208 

16.  47 

209 

16.  59 

210 

-f 

16.71 

21 1 

16.  83 

212 

16.  95 

213 

17.  07 

214 

17.  19 

215 

-f 

17.31 

216 

17-  42 

217 

17.  54 

218 

17.66 

219 

17.  77 

220 

-1- 

17.  89 

221 

18.00 

222 

18.  11 

223 

18.  22 

224 

i8.  33 

225  I 

226  i 

227  , 

228  I 

229  j 


230 

+18.96 

231 

19.  06 

232 

19.  16 

233 

19.  26 

234 

19. 36 

235 

4  19.  45 

236 

19-54 

237 

19.  64 

238 

19-  73 

239 

19.  81 

240 

+  19.90 

8.44 

8.  54 
8.65 
8.  75 
8.86 


/ 

+0. 11 
+0. 11 
+0. 12 
4-0. 11 
4-0. 12 

+0. 11 
4-0. 12 
+0. 12 
4-0. 11 
+0. 12 

+0. 12 
4-0. 12 
4-0. 12 
4-o.  12 
4-0. 12 

4-0.  12 
4-0.  12 
+0.  13 

4-o.  12 
+0. 12 

+0.  13 
4-o.  12 
4-0. 12 
4-o.  12 
+0. 12 

4-0. 12 
+0.  13 
40. 12 
4-0.  12 
4-0. 12 

4-o.  12 
4-o.  12 
4-o.  12 
4-0. 12 
+0. 12 

+0.  II 

4-0.  12 
f  O.  12 

H  o.  11 

f  O.  12 

4-0.  II 
+  0.  1 1 
+0.  II 
+  0.  II 
+  0.  II 

+0. 10 

4-0.  II 
+0. 10 
+0.  II 
+0. 10 

+0. 10 
-fo.  10 
+0. 10 
+0. 10 
4-0.09 

+0.09 

4-0.  IO 
+0.09 
+  O.08 
4-0.09 


.S.l) 

(v.c.i) 

(V.S.2) 

(  V.  C.  2  ) 

(*'•<*•  3) 

(v.s.4) 

(v.c.4) 

(*'■  s.s) 

(*'.<*•  5) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

2.  90 
2.  97 
3-05 
3-  12 

3-  19 

-2.63 
2.  64 
2.  64 
2.  64 
2.  64 

-0.31 
0.31 
0.31 
0.31 
0.31 

+O.O3 
O.O3 
O.  04 
O.05 
O.  05 

4  7.8i 
7.86 
7.91 

7-95 
8. 00 

+4-  30 
4.  19 
4.07 
3.96 
3-84 

+0.28 
0.  28 
0.  28 
0.  28 
0.  29 

-ho.  22 
0.  22 
0.  21 
0.  21 
0.  21 

4-0.04 

0. 04 
0. 04 
0.04 
0.  04 

0. 00 
0.00 
0. 00 
0. 00 

0.  00 

3.  26 

3-  33 
3-  40 
3-  46 
3.52 

—2.  64 
2.63 
2.63 
2.  62 
2.  62 

-0.31 
0.31 

0.  30 
0. 30 
0. 30 

-f  O.  06 
O.  07 
O.08 
O.08 

o.«o9 

4-8.04 
8.08 
8. 12 
8.  16 
8. 19 

4-3-  72 
3.61 
3-  49 
3-  37 
3.  26 

-ho.  29 
0.  29 
0.  29 
0.  29 
0.  29 

+0.  20 
0.  20 
0.  20 
0.  20 
0. 19 

4-0.04 
0. 04 
o.  04 
a  04 
0. 04 

0. 00 
0. 00 
0.00 
0. 00 
0.  00 

3.  58 
3.64 
3-  7o 
3-  76 
3.  82 

-2.  61 
2.  60 
2. 59 
2.  58 
2.57 

— 0. 30 
0.  29 
0.  29 
0. 28 

O.  2o 

+0.09 
0. 10 
0. 11 
0.  11 
0.  12 

+8.  23 
8.  26 
8.  29 
8.31 
8.  33 

+3-  14 
3. 02 
2.  90 
2.  78 

2.  OO 

+0. 30 
0.30 

*  0.30 
0.30 

0. 30 

-ho.  19 

0. 18 
0. 18 
0. 18 

0.  17 

-ho.  04 
0. 04 
0. 04 
0. 04 
0. 04 

—0.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

-3-  87 

3-  93 
3.98 
4.03 

4-  07 

-2.56 
2. 55 
2.  53 
2.  52 
2.  50 

-0. 28 
0.  27 
0.  26 
0.  26 
0.  26 

4  0. 13 
0. 13 
0. 14 
0.  15 
0. 15 

+8.  36 
8.  38 
8.  40 
8.  42 
8.44 

+2. 54 
2. 42 
2.30 
2. 18 
2. 00 

-ho.  30 
0.30 
0.31 
0.31 

0. 31 

40. 17 

0. 17 
0.  16 
0. 16 

O.  IO 

4-0.04 
0. 04 
0. 04 
0. 04 
0. 04 

—0.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

4. 12 
4. 16 

4.  21 
4-  25 
4.  28 

-2.  48 
2.  46 

2.44 
2. 42 
2.  40 

-0. 25 
0. 25 
0.  24 
0.  24 
0.  23 

Ho.  16 
0. 16 
0. 17 
0. 18 
0. 18 

+8.45 
8.47 
8.48 
8. 48 
8.  49 

4-L94 
1.82 
1.  70 
1.58 
1. 46 

+0.31 
0.31 
0.31 
0.31 
0. 32 

-ho.  16 

0. 15 
0. 15 

0. 14 

0.  14 

-ho.  04 
0. 04 
0. 04 
0. 04 
0. 04 

—0.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  02 

-4.32 
4-  36 

4-  39 
4.  42 
4-  45 

~2.  38 
2.36 

2.  34 
2.32 
2.  29 

—  O.  22 
O.  22 
O.  21 
O.  20 
O.  20 

4  0. 19 
0. 19 
0.  20 
0.  20 
0. 21 

4  8. 49 
8.  49 
8.  49 
8.  49 
8.  49 

4-1.34 
1.  23 
1. 11 
0.99 
0. 87 

40.32 
0. 32 
0. 32 
0. 32 

0. 32 

4-0. 14 
0. 13 
0. 13 
0. 13 

O.  12 

-ho.  04 
0. 04 
0. 04 
0. 04 
0.  04 

—0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

4-  48 
4.5i 
4-  53 
4-  56 
4-  58 

-  2.  27 
2.  24 
2.  22 
2.  19 
2.  17 

—O.  19 
O.  18 
O.  18 
O.  17 
O.  ID 

4  0.  21 
0.  21 
0. 22 
0.  22 
0. 22 

4-8. 48 
8.48 
8.  47 
8.46 
8.45 

4  0. 75 
0. 63 
0.52 
0. 40 
0.  28 

40.32 
0.32 

0.  33 
0. 33 
o.33 

-hO.  12 
O.  II 
O.  II 
O.  II 
O.  IO 

+0.04 

0. 04 
0. 04 
0. 04 

0.  04 

—0. 02 
0.02 
0. 02 
0. 02 

0.  02 

4.  60 
4.  62 
463 
4-  65 
4.  00 

-2.  14 
2.  12 
2. 09 
2.  06 
2. 04 

—O.  l6 
O.  15 
O.  14 
O.  13 
O.  12 

4  0.23 
0.  23 
0.  23 
0.  24 
0.  24 

4  8.43 
8.41 
8.40 
8.  38 

8.36 

4-o.  17 
40.05 
—0. 06 
0: 17 
0.  29 

4-0.33 
0.  33 
o.33 
o.33 
o.33 

-hO.  IO 
O.  IO 
O.  09 
O.  09 
O.  Oo 

-ho.  03 

0.03 
0.03 
0.03 
0. 03 

—0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

4. 67 
4.68 

4. 69 
4.69 

4.  69 

—2.  01 
1.98 

i-95 
1.  92 
1.90 

—O.  12 
O.  TI 
O.  IO 
O.  IO 
O.  09 

4  0.  24 
0.  24 
0.  25 
0.  25 
0.  25 

+8.33 
8.31 

8.  28 
8.25 

O.  22 

—0. 40 
0. 52 
0.63 
0.74 
0. 85 

4-o.  33 
o.34 
o.34 
o.34 
0.  34 

-ho.  08 

O.08 
O.  07 
O.  07 
O.  06 

4  0. 03 
0.03 
0.03 
0.03 
0. 03 

—0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

4.69 
4.69 
4.69 
4.  69 
4-  Do 

-1.87 
1.84 
i.8t 
1.78 
i.  75 

-O.08 
O.08 
O.  07 
O.  06 
O.  05 

+0.  25 
0. 25 
0.  25 
0.  25 

0.  20 

4  8. 19 
8.  16 
8.  12 
8.09 

O.  05 

—0. 96 
1. 06 
1. 17 
1.  28 
1.38 

4-o.34 
0.  34 
0.  34 
o.34 
0.  34 

-ho.  06 
0. 06 
0.05 
0.05 
0. 05 

+0.03 
0.03 
0.03 
0.03 
0. 03 

—0.02 
0.03 
0.03 
0.03 

0.03 

4.  68 
4.  67 
4.  66 
4-  65 
4-  64 

—  1.  72 
1.  69 
1.66 
1.63 
1.  60 

—  O.  04 
O.  04 
O.O3 
O.  02 
O.  02 

+0.  26 
0.  26 
0.  26 
0.  26 
0.  26 

4  8. 01 
7-  97 
7-93 
7.88 

7-  84 

—1. 49 
1. 60 
1. 70 
1.80 
1. 90 

4-0.34 
o.34 
o.35 
0.  35 
0.  35 

-fo.  04 
0. 04 
0. 04 

0.03 
0.03 

fo.  03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

4.  62 
4.  60 
4-  59 
4-  57 
4-54 

-1.57 
1.54 
T-5Q 
i-47 
1.44 

—  O.  OI 
O.  OO 
O.  OO 

■\  O.  OI 
O.  OI 

40. 26 

0.  26 
0.  26 
0.  26 
0.  26 

4-7.  79 
7-  75 
7.  70 

7.65 
7.  60 

—2. 00 

2.  IO 
2.  20 
2.  30 

2.  39 

4-o.  35 

o.35 
0.35 

0.  35 
0.  35 

-fo.  02 
0. 02 
0. 02 
0.  OI 
0.  OI 

+0.03 
0.03 
0. 02 
0.02 
0. 02 

-0.03 
0.03 
0.03 
0.03 
0.03 

4-52 

-1.41 

4  0. 02 

j  o.  25 

-f7-  54 

-2.  49 

+0.  35 

-ho.  OI 

4-0. 02 

—0.03 
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Arg. 


240 

241 
242 

243 
244 

245 
246 

247 
248 

249 

250 

251 
252 
253 
254 

255 
256 
257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 

277 
278 

279 

280 
281 
282 
283 
284 

285 
286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 

297 
298 

299 
300 


(v.  c.  o) 


// 

+  4-0.09 

!*99  +o.o8 

20.07  I  o 

2°-  23  4-0.08 


+20.31 
20.38 

20.45 
20.52 

20.59 


+0.07 
+0.07 
+0.07 
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0.03 
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0.03 
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0.03 
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Table  VI. — Arg.  2.    Action  of  Saturn. 


Arg. 
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301 
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303 
304 

305 
306 
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3" 
312 

313 
314 

315 
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3i8 
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(v.  c.  o) 


4-20.  72 
20.65 
20.  57 
20.49 
20.  41 

+20.32 
20.23 
20. 14 
20.05 
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+  19.85 
19-75 
19.64 

19-53 
19.42 

+19.30 
19. 18 
19. 06 
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18.80 
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+18.67 
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18.  53 
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18.  40 
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18.  26 

324 
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+  17.96 
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17. 66 

328 

17.51 

329 

17. 35 

330 

+  17. 18 
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17. 02 
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16.85 
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16.68 
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16.51 
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+16.  34 

336 
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337 

15. 97 

338 

15.  79 
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15  - 60 
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+  15.41 
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14.  82 
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14.  62 
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13.80 
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352 
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11.80 
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11.57 
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11.33 
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-O.  II 
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-0.15 
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-o.  20 
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// 
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// 

// 

// 

// 

// 

// 

// 
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+0.03 
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0.05 

0.03 

2.83 
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0.05 
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0.  29 
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0. 02 
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0.  29 
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+0.28 
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0.52 
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0.45 
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0.37 
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0.28 
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0. 01 
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O.  29 
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+0. 01 

—0. 01 
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5.  57 
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1.  44 

5-  55 

0.  24 

0.  25 
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0.  26 
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0.  41 
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5.18 
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O.  13 
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O.36 

O.  14 

0. 07 

O.  l6 

4-  87 

O.  l6 

O.  32 

0. 01 

0. 00 

2.  37 

o-35 

O.  15 

0. 07 

O.  21 

4.  84 

O.  l  6 

o-33 

0. 01 

0. 00 

2.  43 

0.  34 

0. 07 

O.  25 

4.8o 

O.  16 

0. 33 

0. 01 

0. 00 

2. 48 

u-  66 

O  16 

O.  30 

A  11 

4«  77 

r>  t  c 

°« 33 

0.  00 

1-2.  53 

+0.  32 

—O.  l6 

— 0. 07 

—0.  34 

—4-  73 

+0.  15 

— 0.  33 

—0. 01 

O.  OO 

2.  59 

0.31 

O.  16 

0. 07 

0.  38 

4.  70 

O.  15 

o.33 

0. 01 

0. 00 

2.  64 

0.30 

O.  l6 

0.  07 

0.  42 

4.66 

O.  14 

0.  34 

0. 01 

0.  00 

2.  69 

0.  29 

O.  17 

0. 07 

0.  46 

4.63 

O.  14 

0.  34 

0. 01 

0. 00 

2.  74 

0.  28 

O.  17 

0.  07 

0.  50 

4-  59 

O.  14 

0.  34 

0. 01 

0. 00 

f2.  79 

4  °-  27 

— O.  17 

—0. 07 

-0.  53 

-4.  55 

4  0. 13 

-0.34 

—0. 01 

0. 00 

2.84 

0.  25 

O.  18 

0.  06 

0.57 

4-52 

0. 13 

o.34 

0. 01 

0.  00 

2.  88 

0.  24 

O.  18 

0. 06 

0.  61 

4.48 

0. 13 

0.  34 

0. 01 

0. 00 

2-93 

0.  23 

O.  18 

0. 06 

0.  64 

4-  44 

0. 12 

o.34 

0. 01 

+0. 01 

2.98 

0.  21 

O.  19 

0. 06 

0.  67 

4.41 

0. 12 

0.  35 

0. 01 

0. 01 

+3-  02 

4-0.  2C 

—O.  19 

-  0.  06 

-0.  71 

4-  37 

4  0.  12 

-0.  35 

—0. 01 

+0. 01 
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Arg. 


360 
36i 
362 
363 
364 

365 
366 
367 
368 

369 

37o 
371 
372 
373 
374 

375 
376 
377 
378 
379 

380 
381 
382 
383 
384 

385 
386 

387 

388 

389 

390 
39i 
392 
393 
394 

395 
396 
397 
398 
399 

400 
401 
402 
403 
404 


// 

+ 1 1.  10 
10.86 
10.  62 

10-37 
10. 13 

4-9-88 
963 
9.38 
9-  13 
8.  87 

f  8.61 
8.  36 
8. 10 
7.84 
7.  57 

4-  7.31 
7.04 
6.78 
6.51 
6.  24 


4- 


5-  97 
5.  7o 
5-  42 
5-  14 
4.87 


4-  4.59 
4.31 
4.03 

3-  75 
3-  46 

4-  3- 18 
2. 90 
2. 61 

2.  33 
2. 04 

4-  i.75 
1. 46 

T.  18 
O.89 

o.  60 

4-  0.31 
4-  0.02 
—  0.28 

057 
0.86 


405 

-  1. 15 

406 

1.45 

407 

1.74 

408 

2.03 

409 

2. 33 

410 

—  2.  62 

411 

2.  92 

412 

3-  21 

413 

3  - 5o 

414 

3.80 

415 

-  4.09 

416 

4.38 

417 

4.68 

418 

4.97 

419 

5-  26 

420 

-  5-55 

-o.  24 
-o.  24 

-0.25 

-o.  24 

-0.25 

-0.25 
-0.25 
-0.25 

-o.  26 
-o.  26 

-0.25 

-o.  26 
-o.  26 

-0.27 

-o.  26 

-o.  27 
-o.  26 
-o.  27 

-0.27 
-0.27 

-0.27 
-0.28 
-0.28 
-0.27 
-0.28 

-0.28 
-0.28 
-0.28 

-o.  29 

-0.28 
-0.28 

-o.  29 

-0.28 

-o.  29 
-o.  29 

-o.  29 

-0.28 

-o.  29 
-o.  29 
-o.  29 

-o.  29 

-0.30 

-o.  29 
-o.  29 
-o.  29 

-0.30 

-o.  29 
-o.  29 
-0.30 
-0.29 

-0.30 

-o.  29 
-o.  29 

-0.30 

-o.  29 
-o.  29 

-0.30 

-o.  29 
-o.  29 
-o.  29 


(V.S.I) 

(V.C.I) 

(V.S.2) 

(V.C.2) 

J.  3) 

(V.C.3) 

(v.s.4) 

4) 

5) 

(*'•<"•  5) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

+3. 02 

3.06 
3. 10 
3. 14 

i  iS 

3. 10 

+0.  20 
0. 18 
0.  17 
0.  15 

—O.  19 
O.  19 
O.  19 
O.  19 

—O.  06 
O.  06 
O.  06 
O.06 
O.  05 

-O.71 
O.74 
O.  77 
O.80 

n  Si 
O.  03 

-4.  37 
4-  33 
4.30 
4.  26 
4«  23 

-f  0.  12 
0. 11 
0.  11 
0.  11 

-0-35 
o.35 
o.35 
0. 35 
°.  35 

—0. 01 
0. 01 
0. 01 
0. 01 

40. 01 
0. 01 
0. 01 
0. 01 

0.  01 

+3.  22 
3.  26 
3-  29 
3-  33 
3«  36 

+0. 13 
0. 12 
0. 10 
0.08 

—O.  19 
O.  19 
O.  19 
O.  20 

—0.05 
0.05 
O.O5 
O.  04 
O.  04 

-O.86 
O.88 
O.  91 

0.93 
O.  96 

-4.  19 
4-  15 
4-  12 
4.08 
4-  °5 

4-o.  IO 

O.  IO 

0.09 
0. 09 

-0.35 
o.35 
o.35 
o-35 
0. 36 

—0. 01 
0. 01 
0. 01 
0. 01 

+0. 01 
0. 01 
0. 01 
0. 01 

0.  01 

+3.  39 
3-  42 
3.45 
3.48 

1    C  T 

4-0.04 
0.03 
-j-o.  01 
—0. 01 

—O.  20 
O.  20 
O.  20 
O.  20 
O  20 

—O.  04 
O.  04 
O.O4 
O.O3 

U. 

—O.98 
I.  OO 
I.  02 
I.04 
j  06 

—4. 01 

3.97 

3-94 

3-9° 
1  87 

+0.08 
0.08 
0.08 
0.07 

0.  07 

— 0.  36 
0.36 
0.36 
0.36 

n  16 

—0. 01 
0. 01 

—0. 01 
0.00 
0. 00 

-j-o.  01 
O.OI 
0. 01 
0. 01 

+3-54 
3-56 
3.58 
3.61 
i  6i 

—O.04 
O.  06 
O.08 
O.  IO 
O.  I  2 

—O.  20 
O.  20 
O.  20 
O.  20 

—0.03 
0. 02 
0. 02 
0. 02 

-I.08 
I.  IO 
I.  II 
I-  13 

T    T  A 
1.  14 

-3.83 
3.8o 

3-  76 
3-  73 
3«  69 

+0. 06 
0.06 
0. 06 
0. 06 

0.  05 

—O.36 
O.36 
O.36 
O.36 
u. 

0.00 
0.00 

O.  OO 

0.00 

+0. 01 
0. 01 
O.OI 
0. 01 

0.  01 

+3.65 
3-  67 
3.68 

3.70 

1  70 

—O.  14 
O.  l6 
O.  18 
O.  20 
O.  22 

—O.  20 
O.  20 
O.  20 
O.  20 
O.  20 

—0. 01 
0. 01 

—0. 01 
0. 00 

-I.  16 
I.  17 
I.  18 
I.  20 

-3-66 
3.63 
3- 60 

3.  57 
3-  53 

-fo.05 

0. 04 
0. 04 
0. 04 

0.  03 

—O.36 
O.36 
O.36 
O.36 
O.  36 

0.00 

O.  OO 

0.00 

O.  OO 

+O.OI 
O.OI 
0. 01 
0. 01 

0.  01 

4-3-  73 
3-  74 
3-  75 
3-  76 
1  77 

O'  i  l 

—  O.  24 
O.  26 
O.  29 
O.3I 

—O.  20 
O.  20 
O.  19 
O.  19 
O.  19 

0. 00 
+0. 01 
0. 01 
0. 01 

—  I.  22 
1.23 
I.  24 
I.  25 

-3-  5o 
3-  47 
3-44 
3.4i 

1  18 
3"  3° 

+0.03 
0.03 

0. 02 
0. 02 

0.  02 

—O.36 
O.36 
O.36 
O.36 

O.  OO 

0.00 

O.  OO 

0. 00 

4  0.01 
0. 01 
0. 01 
0. 01 

0.  01 

f3-  78 
3.  78 
3.  79 
3-  79 
i  80 

-O.  35 

0.37 
O.  40 
O.  42 

n  A  A 

—O.  19 
O.  19 
O.  l8 
O.  18 
O.  l8 

-f  0. 02 
0. 02 

0.03 
0.03 

~I.  26 
1.27 
1.28 
I.  28 
I.  28 

-3-  35 
3-  33 
3-  30 
3-  27 
3-  25 

+O.OI 
4-0. 01 
0. 00 
0.  OO 

—O.36 
O.36 
O.  36 
O.36 
O.  36 

0. 00 

O.  OO 
O.  OO 

0. 00 

40. 01 
0. 01 

O.OI 

0. 01 

0.  01 

4-3.80 
3.80 
3.80 
3-  79 

7  7Q 

—O.  46 
O.49 
0.5I 
0.53 

—O.  18 
O.  17 
O.  17 
O.  17 

C\  T7 

+0.04 
0.04 
0.05 
0.05 

-I.  29 
1.29 
I.30 
I.30 
I.  3O 

—3-  22 
3-  19 
3-  17 
3-  15 
3.  12 

—0. 01 
0. 01 
0. 02 
0. 02 

—O.36 
0.35 
0.35 
0.35 
°«  35 

O.  OO 

0.00 

O.  OO 
O.  OO 

40. 01 
0. 01 
0. 01 
0. 01 

0.  01 

+3.  79 
3-  78 
3-  77 
3-  76 
1  7^ 

O'  10 

-O.58 
O.  60 
O.63 
O.  65 

0.  68 

—  O.  l6 
O.  l6 
O.  l6 
O.  15 

+0. 06 
0. 06 
0. 07 
0. 07 

0.  08 

-I.30 

I-  31 

I-  31 

I-  31 
T  11 

1.  31 

—3.  IO 

3.08 
3.05 

3- 03 

1  nT 
3.  Ul 

—0.03 
0.03 

0. 04 
0.04 

-0.35 

0.  35 
o.35 
o.35 
°.  35 

4-0. 01 
O.OI 
0. 01 
0. 01 

fo. 01 
0. 01 
0. 01 
0. 01 

+3-  74 
3-  73 
3-  72 
3.7o 
3-  69 

—0.  70 
0.  72 

0.75 
0.77 
0  80 

-O.  15 
O.  14 
O.  14 
O.  14 
O.  13 

+0.08 
0.08 

0. 09 
0. 09 

-1. 31 
1. 31 
1-31 
1. 31 

1.  31 

-2.99 
2.  97 
2.  96 
2.94 
2.  92 

—0.05 
0.05 
0.06 
0. 06 

0.  06 

-0.35 
0.35 
0.34 
0.34 
o.  34 

4-O.OI 
0. 01 
O.OI 
0. 01 

0.  01 

4-o.  01 
0. 01 
0. 01 
0. 01 

0.  01 

+3. 67 
3.65 
363 
3.61 
3-  59 

—0.82 
0.84 
0. 87 
0.89 
0.  92 

—O.  13 
O.  12 
O.  12 
O.  II 
O.  II 

-f  O.  IO 
O.  IO 
O.  II 
O.  II 
O.  II 

—  I.  30 
1.30 
1.30 
1.30 
I.30 

—2.  91 
2.89 
2.  87 

2.86 
2.85 

—0. 07 
0.07 
0.08 
0.08 
0.08 

— 0. 34 
o.34 
o.34 
o.34 
0. 34 

4-0. 01 
0. 01 
0. 01 
0. 01 
0. 01 

-|-O.OI 

0. 01 
O.OI 
O.OI 
4-0. 01 

+3-  57 
3-  54 
3. 52 
3-  49 
3.46 

-0.94 
0.97 
0.99 
1.02 
1.04 

—O.  II 
O.  IO 
O.  IO 
O.  09 
O.  09 

-fO.  12 
O.  12 
O.  12 
O.  13 
O.  13 

-1.29 
1.29 
1.29 
1.29 
1.29 

-2.83 
2.  82 
2.  81 
2.80 
2.  79 

—0. 09 
0. 09 
0.09 

O.  IO 
O.  IO 

-0.34 
o.34 
o.34 
o.33 
o.33 

-fo.  01 

O.OI 

0. 01 
0. 01 

O.OI 

O.  OO 

.0.  OO 
0. 00 
0.00 
0. 00 

+3-44 

-1.06 

—O.08 

+0.  13 

-I.  28 

-2.  78 

—0.  II 

-0.33 

4-0. 01 

0. 00 
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420 
421 
422 

423 
424 

425 
426 

427 
428 

429 

430 
431 
432 
433 
434 

435 
436 
437 
438 
439 

440 
441 
442 
443 
444 

445 
446 

447 
448 

449 

45o 
45i 
452 
453 
454 

455 
456 
457 
458 
459 

460 
461 
462 

463 
464 

465 
466 
467 
468 
469 

470 
471 
472 
473 
474 

475 
476 

477 
478 

479 
480 


5-  55 
5.85 
6.  14 
6. 43 
6.  72 

7. 01 
7-30 
7.58 
7-  87 
8.  16 

8.44 
8.  73 
9. 01 

9.30 
9-  58 

9.86 
o.  14 
o.  42 
o.  69 

0.97 

1. 24 
1.52 
1.79 

2.  06 
2.  32 

2. 59 
2.  86 
3-12 
3.38 
3.64 

390 
4.  16 
4.41 
4.66 

4.  91 

5.  16 
5- 4t 
5.65 
5.89 
6. 13 

6.37 
6.61 
6.84 
7. 07 
7-  30 

7-  53 
7-  75 
7-  97 
8.  19 
8.41 

8.  62 
8.83 
9.04 
9-  25 
9-  45 

9-  65 
9.85 
20. 04 
20.  23 
20. 42 


—20.  61 


0) 

(V.S.I) 

(Z'.C.l) 

(l>.  S.2) 

(V.C.2) 

3) 

(v.  5.4) 

(v.c.4) 

(v.r.5) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

-0.30 
—0. 29 
—0.  29 
—0.  29 
-0.29 

+3.44 
341 
3.38 

3-  35 
3-  32 

-1.06 
1.09 
1. 11 
1. 13 

I.  J 0 

—O.08 
O.08 
O.  07 
O.  07 
O.  06 

+0.  13 
O.  14 
O.  14 
O.  14 
O.  T4 

-1.28 
1.28 
1.  28 
1.27 
1.  27 

-2.  78 
2.  77 
2.  77 
2.  76 
2.  75 

—0. 11 
0.  11 
0.  12 
0.  12 
0.  12 

-0.33 
o-33 
o.33 
0. 33 
0.  32 

4-o.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

—0. 29 
-0. 28 
—0. 29 
—0.  29 
-0.28 

+3-  28 
3-  25 
3.  21 

3.  18 
3-  14 

-1. 18 

I.  20 

I.  22 
1.25 
I.  27 

—O.  06 
O.O5 
O.O5 
O.  04 
O.  04 

+0.  15 
O.  15 
O.  l6 
O.  l6 

O.  ID 

-1.27 

1.26 
1.26 
1.26 

r  o£ 
I.  2D 

-2.  75 
2.  74 
2.  74 
2.  73 
2.  73 

-0.  13 
0. 13 
0.  13 
0.  14 
0. 14 

—0.32 
0.  32 
0.32 
0. 32 
0.  32 

4-o.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

—0. 29 
—0. 28 
—0. 29 
-0.28 
-0. 28 

+3- 11 
3-  07 
3- 03 
2.99 

2.  95 

-I.  29 
I. 31 
1-33 
1.35 

1. 38 

—O.O3 
O.O3 
O.  02 
O.  02 
O.  OI 

4-0.  16 
O.  17 
O.  17 
O.  17 
O.  17 

-1.26 
I.  26 
1.25 
1.25 
I.  25 

-2.  73 
2.  72 
2.  72 
2.  72 
2.  72 

—0.  14 
0.  15 
0.  15 
0.  16 
0.  16 

— 0. 32 
0.32 
0.32 
0.31 
0.  31 

-ho.  01 
0. 02 
0. 02 
0. 02 

0.  02 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

-0.28 
-0.28 

—0. 27 

-0.28 
-0. 27 

+  2.91 
2.86 
2.82 
|  2.77 
2.  72 

-1.40 
1.42 
1.44 
1.46 

I.  40 

— O.  OI 
O.  OO 
O.  OO 

4o.  OI 
0.  OI 

4-O.I7 
O.  17 
O.  17 
O.  18 

O.  Io 

-1.25 
1.25 

1-25 

1.25 

I-  25 

—  2.  72 
2.  72 
2.  73 
2.  73 
2.  73 

—0.  16 
0.  17 
0.  17 
0.  17 

O.  Io 

-0.31 
0.31 
0.31 
0.31 
0. 30 

4-0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

—0. 28 
—0.  27 
—0.  27 
—0.  26 

-0. 27 

4-2.68 
2.  64 
2.  59 
2.  55 
2. 50 

-1. 50 
1.52 
1.53 
1.55 

!•  57 

4-0. 02 
0. 02 
0.03 
0.03 

0.  04 

4-0.  18 
O.  18 
O.  18 
O.  18 
O.  I9 

-1.25 
1. 25 
1. 26 
1.26 

I.  20 

-2.  73 
2.  74 
2.  74 
2.  75 
2.  75 

—  O.  18 
O.  18 
O.  19 
O.  19 
O.  19 

—0.30 
0.30 
0.30 
0.30 
0.  30 

4-0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

0. 00 
0. 00 
—0. 01 
0. 01 
0. 01 

—0. 27 
—0. 26 
—0. 26 
—0. 26 

-0.26 

+2.45 
2.  40 

2. 35 
2.30 
2.  25 

-I.59 
I.60 
1.62 
I.63 

I.  05 

+0.04 
0.05 
0.05 
0. 06 

0.  06 

-ho.  19 
0. 19 
0. 19 
0. 19 

0.  19 

-1.26 
1.27 
1.27 
1.27 
I.  20 

—  2.  76 
2.  77 
2.  77 
2.  78 
2.  79 

—O.  20 
O.  20 
O.  20 

O.  21 
O.  21 

—0.30 
0.  29 
0.  29 
0.  29 
0.  29 

-j  o.  02 
0. 02 
0. 02 
0. 02 

0.  02 

—0. 01 
0.  01 
0. 01 
0. 01 
0. 01 

—0.  26 

-0.25 
-0.25 
-0.25 
-0.25 

+2.  20 

2.  15 
2.  10 
2.05 
2. 00 

-1.66 
1.68 
1.69 
1.  71 
1.  72 

+0.  07 
0. 07 
0.08 
0.08 

0.  08 

4-0. 19 
0. 19 
0.  19 
0. 19 

0.  19 

-1.29 
1.29 
I.30 
I.3I 
I-3I 

—2.80 
2.81 
2.  82 
2.83 

2.  04 

—O.  21 
O.  21 
O.  22 
O.  22 
O.  22 

—0.  29 
0.  28 
0.  28 
0.  28 

O.  2o 

-ho.  02 
0. 02 
0. 02 
0. 02 
0.  02 

—0. 01 
0. 01 
0. 01 
0. 01 
0. 01 

-0.25 

—0.  24 
-0.  24 
-0. 24 
-  0. 24 

+  I-94 
1.89 
1.84 
1.78 
i*  73 

-1.73 
1.74 
1.75 
1.76 

I.  78 

4-0.09 

0. 09 
0.  10 
0. 10 

0.  10 

4-0. 19 

0. 19 
0. 18 
0. 18 

0.  10 

"I-  32 
1.33 
1-34 
1-35 
1-37 

-2.85 

2.86 
2.  87 
2.88 

2.  09 

—O.  22 
O.  23 
O.  23 
O.  23 
O.  23 

—O.  28 
O.  28 
O.  27 
O.  27 
O.  27 

40.02 

0. 02 
0. 02 
0. 02 

0.  02 

—0. 01 
0. 01 
0. 01 
0. 01 
0. 01 

-0.  24 

-0. 23 
-0.23 
-0.23 
-0.23 

+  1.68 
1.62 
1.57 
i-5i 
I.  40 

-1.  79 
1.80 
1.  81 
1.82 

I.  02 

4-0.  II 
0.  II 
0.  II 

O.  12 
O.  12 

-ho.  18 

0. 18 
0. 18 
0. 18 

O.  Io 

-1.38 
1-39 
I.40 
1.42 
1.43 

—  2.  91 
2.  92 
2.93 
2.94 

2.  95 

—O.  24 
O.  24 
O.  24 
O.  24 
O.  25 

—O.  27 
O.  27 
O.  26 
O.  26 

O.  2D 

4-0. 02 
0. 02 
0. 02 
0. 02 

0.  02 

—0. 01 
0. 01 
0. 01 
0. 02 
0. 02 

-O.  22 
-0.  22 
-O.  22 
—O.  22 
—0.21 

+  1.  40 

i-35 
1.  29 
1.  24 

I.  Io 

-1.83 
1.84 
1.84 
1.85 

I.  »5 

4-0.  12 
O.  13 
O.  13 
O.  13 
O.  14 

4-0. 18 

0. 17 

0. 17 

0. 17 

0.  17 

-1.45 
1.46 
1.48 
1.49 
I.  51 

-2.  97 
2.98 
2.99 

3.0I 
3.  02 

—O.  25 
O.  25 
O.  25 
O.  26 
O.  2D 

-  O.  26 
O.  26 
O.  25 
O.  25 
O.  25 

4-0. 02 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

0. 02 
0. 02 
0. 02 
0. 02 
0. 02 

—  0.  21 
—O.  21 
-O.  21 

—  O.  20 

—  O.  20 

-hi.  i\ 
1. 07 
1. 01 
0. 96 
0. 91 

—  1.86 
1.86 
1.87 
1.87 
1.87 

4~0.  14 
O.  14 
O.  14 
O.  14 
O.  15 

-hO.  17 
O.  17 
O.  l6 
O.  l6 
O.  16 

 I. 

1-55 
1-57 
1.59 
1.62 

3.05 
3.06 

3- 07 
3.09 

— O.  26 
O.  26 
O.  26 
O.  27 
O.  27 

— O.  24 
O.  24 
O.  24 
O.  24 
O.  24 

4-0.  OI 
0.  OI 
0.  OI 
0. 01 
0.  OI 

— 0. 02 
0. 02 
0. 02 
0.  02 
0. 02 

—  O.  20 
O.  19 

—  O.  19 

—  O.  19 

—0. 19 

+0. 85 
0.80 
0.74 
0. 69 
0.63 

-1.87 
1.87 
1.87 
1.87 
1.87 

4-0.  15 
O.  15 
O.  15 
O.I5 
O.  l6 

-hO.  16 
O.  15 
O.  15 
O.  15 
O.  15 

-1.64 

1.66 
1.69 
1.  71 
1.  74 

-3-  10 
3-  11 
3.  13 
3-  14 
3-  15 

—O.  27 
O.  27 
O.  27 
O.  28 
O.  28 

-O.  23 
O.  23 
O.  23 

O.  22 
O.  22 

-ho.  OI 
0.  OI 
0.  OI 
0.  OI 
0.  OI 

—0. 02 
0. 02 
0. 02 
0.  02 
0. 02 

+0.58 

-1.86 

4-0.  16 

4-O.I4 

-.77 

-3.  17 

-O.28 

—O.  22 

4-o.  OI 

—0. 02 
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Arg. 


(v.  c.  o) 


(v.S.l) 


535 
536 
537 
538 
539 

54o 


480 

—20.  61 

481 

20.  79 

482 

20.97 

483 

21. 15 

484 

21. 32 

485 

—21.  50 

486 

21.  67 

487 

21.83 

488 

21.99 

489 

22. 15 

490 

—22.  30 

491 

22.45 

492 

22.  60 

493 

22.  75 

494 

22.  89 

495 

-23.03 

496 

23.  17 

497 

23.30 

498 

23. 43 

499 

23.  56 

500 

-23.  68 

501 

23.80 

502 

23.  9i 

503 

24.03 

504 

24.  14 

505 

-24.  24 

506 

24.  34 

507 

24.44 

508 

24. 54 

509 

24.63 

5io 

-24.  71 

5" 

24.  80 

512 

24.  88 

513 

24.95 

514 

25. 02 

515 

-25.09 

5i6 

25. 16 

517 

25.  22 

5i8 

25.  28 

519 

25. 33 

520 

-25. 38 

521 

25.43 

522 

25. 47 

523 

25.51 

524 

25. 55 

525 

-25.  58 

526 

25.  61 

527 

25.63 

528 

25.65 

529 

25. 67 

53o 

-25.68 

53i 

2569 

532 

2569 

533 

25.69 

534 

2569 

-25.68 
25.67 
25.66 
25.64 
25. 62 

-25. 59 


-o.  18 
-o.  18 
-o.  18 
-o.  17 
— o.  18 

-0.17 

-o.  16 
— o.  16 
— o.  16 
-o.  15 

-o.  15 
-o.  15 

-0.15 

-o.  14 
— o.  14 

-o.  14 
-o.  13 
-o.  13 
-o.  13 

— O.  12 

—  O.  12 

— o.  II 

— O.  12 

—  O.  II 

—  O.  10 

—  O.  10 
— O.  IO 

— o.  10 
—0.09 
-0.08 

—0.09 

-0.08 
—0.07 
— o.  07 
—0.07 

—0.07 
—0.06 
-0.06 
-0.05 
-0.05 

-0.05 
—0.04 
—0.04 
—0.04 
—0.03 

-0.03 
—0.02 
—0.02 
— o.  02 
— 0.01 

— 0.01 
0.00 

0.00 
0.00 
+0.01 

+  0.01 

+0. 01 
+0. 02 
+0. 02 
+0.03 


+0.58 

0.52 
0.47 

o.  42 

0.36 
+0.31 

o.  26 
o.  20 
o.  15 
o.  10 

+0.05 

— o.  01 
o.  06 

O.  II 

o.  16 

-O.  21 

o.  25 

0.30 
0.35 

o.  40 

-0.45 
0.49 
0.54 
O.58 
O.63 

— o.  67 
o.  72 
o.  76 

O.80 
O.84 


O.89 

0.93 
O.97 
.  OO 
.04 

.08 
.  II 

•  15 
.  IS 
.  22 

25 
.29 

32 
•35 
.38 

.41 
•44 
•47 
.50 
52 

•54 
57 
•59 
.61 

.63 

.65 
.67 
.69 
.71 
72 


-1.  74 


(v.c.  1) 


{v.  s.  2) 


86 
86 
86 
85 
85 

85 
84 
84 
83 
82 

81 
80 

79 
78 
77 

76 
74 
73 
72 
70 

68 
67 
65 
63 
61 

60 
58 
56 
53 
5i 

48 
46 
43 
4i 
38 

36 
33 
30 
28 

25 

21 
18 

15 
12 
08 

05 
02 
0.98 

o.95 
o.  91 

-0.87 
0.83 
o.79 
o.75 
o.  71 


-o.  67 

0.63 

o.  59 
o.54 
o.  50 

-o.  46 


+0. 16 

o.  16 
o.  16 
o.  16 
o.  16 

+0. 16 

o.  16 
o.  16 
o.  16 
o.  16 

+0. 16 

o.  16 
o.  16 
o.  16 
o.  16 

-1-0. 16 

o.  16 
o.  16 
o.  15 
o.  15 

-f  o.  15 
o.  15 
o.  15 
o.  14 
o.  14 

+0. 14 

o.  14 
o.  14 
o.  14 
o.  13 

-fo.  13 
o.  13 
o.  13 

O.  12 
O.  12 

-fO.  12 
O.  12 
O.  II 
O.  II 

o.  10 

-f  o.  10 
o.  10 
0.09 
o.  09 
o.  09 

+0.08 
0.08 
0.08 
0.07 
o.  07 

+0.06 

o.  06 
o.  06 
0.05 
0.05 

-fo.04 

o.  04 
o.  04 
0.03 
0.03 

+0. 02 


! 

(V.C.  2)  (f.5.3) 


// 

-fo.  14 
o.  14 
o.  14 
o.  14 
o.  13 

-fo.  13 
o.  13 

O.  12 
O.  12 
O.  12 

-fo.  II 

O.  II 
O.  II 

o.  10 
o.  10 

f  o.  10 
o.  10 
o.  09 
o.  09 

0.08 

+0.08 
0.08 

o.  07 
o.  07 
o.  07 

-|-o.  06 
o.  06 
0.06 
0.05 
0.05 

+0.05 

o.  04 
0.04 
o.  04 

0.03 

-ho.  03 

0.03 

o.  02 
o.  02 
o.  02 

-f  o.  02 
o.  02 
o.  01 
o.  01 

-f  o.  01 

o.  00 
o.  00 
o.  00 
o.  00 
— o.  01 

— o.  01 
o.  01 

O.  OI 

o.  01 
o.  02 

— o.  02 
0.02 
o.  02 
o.  02 
o.  02 

—0.03 


-1.77 
1.80 

1.83 

1.86 

1.89 

-1. 92 

1.95 
1.98 

2.  OI 

2.05 
-2.08 

2.  12 

2.  15 
2.  19 
2.  23 

-2.  27 
2.31 

2. 35 
2. 39 
2.43 

-2.  47 
2. 52 
2.  56 
2.  61 
2.65 

-2.  70 
2.  74 
2.  79 
2.84 
2.89 

-2.94 
2.99 
3-04 
3.09 
3-  H 

-3- 19 
3-  24 
3-  29 
3-  35 
3.4o 


-3-  73 

3-  79 
3.85 
3.9i 
3.96 

—4. 02 
4.08 
4.  14 
4.  20 
4.  26 

-4.31 
4. 37 

4-  43 
4-49 
4.  55 

—4.  61 


-3-*7 
3.  18 
3.20 
3.21 
3.  22 

-3-  23 
3.  24 
3.  26 

3-  27 
3.  28 

-  3-  29 
3.3o 
3-3i 
3-  32 
3-  32 

-3-  33 
3-  34 
3-  34 
3-  35 
3-  36 

-3.36 
3-  37 
3-  37 
3.38 
3.38 

-3.38 
3.38 
3.38 
3.38 
3.38 

-3.38 
3.38 
3.38 
3-  37 
3.  37 

-3.36 
3-  36 
3-  35 
3-  34 
3-34 

-3-  33 
3-  32 
3-  30 
3-  29 
3-  28 


-304 
3-  01 
2.99 
2.  96 
2. 92 

—2.89 


(v.s.4) 


// 
— o.  28 
0.28 
0.28 
o.  28 
o.  29 

— o.  29 
o.  29 
o.  29 
o.  29 
o.  29 

—0.30 
0.30 
0.30 
0.30 
0.30 

—0.30 
0.30 
0.31 
0.31 
0.31 

-0.31 
0.31 
0.31 
0.31 
0.32 

— o.  32 
o.  32 

0.32 
0.32 
0.32 

—0.32 
0.32 
0.33 
0.33 
0.33 

-0.33 
0.33 
0.33 
0.33 
0.33 

-0.33 
0.34 
0.34 

o.  34 
o.  34 

-0.34 
0.34 
o.34 
o.34 
o.  34 

-0.34 
o.34 
o.35 
o.35 
o.35 

-0.35 
o.35 
o.  35 
o.35 
o.35 

-0.35 


(v.c. 4) 


// 

— O.  22 
O.  22 
O.  21 
O.  21 
O.  21 

— o.  20 
o.  20 
o.  20 
o.  20 
o.  19 

— o.  19 
O.  18 
O.  18 
O.  18 
o.  17 

-o.  17 
o.  17 
o.  16 
o.  16 
o.  16 

— o.  16 
o.  15 
o.  15 
o.  14 
o.  14 

— o.  14 
o.  13 
o.  13 
o.  13 

O.  12 

—  O.  12 
O.  II 
O.  II 
O.  II 

o.  10 

— o.  10 
o.  10 
o.  09 
o.  09 

0.08 

—0.08 
0.08 

o.  07 
o.  07 
0.06 

— o.  06 
o.  06 

0.05 
0.05 
0.05 

— o.  04 
o.  04 
0.04 
0.03 
0.03 

— o.  02 
o.  02 
o.  02 
o.  OI 
O.OI 

— O.  OI 


(v.s.5) 


// 

-fo.  OI 
o.  OI 
o.  OI 
O.OI 

o.  OI 
+O.OI 

o.  OI 
o.  OI 

O.OI 

o.  OI 

+0.  OI 
o.  OI 
O.OI 

-}  o.  OI 
o.  00 

o.  00 
o.  00 
0.00 
o.  00 
o.  00 

o.  00 
o.  00 
0.00 
o.  00 
o.  00 

o.  00 
o.  00 
o.  00 
o.  00 
0.00 

o.  00 
o.  00 
o.  00 
o.  00 
o.  00 

— o.  OI 
o.  OI 

O.OI 

o.  OI 
o.  OI 

— o.  OI 
o.  OI 
o.  OI 
o.  OI 
o.  OI 

— o.  OI 
o.  OI 
o.  OI 
O.OI 

0.02 

— o.  02 
0.02 
o.  02 
o.  02 
o.  02 

— o.  02 
o.  02 
o.  02 
o.  02 
0.02 


(V-C.S) 


// 
— o.  02 
o.  02 
o.  02 
0.02 
o.  02 

— o.  02 

0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

-0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
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(v.s.  I) 

(v.s.  2) 

(v.  c.  2) 

(v.c.i) 

(^.*.4) 

(v.c.4) 

(v.s.s) 

(^•5) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

-1.  74 
1-75 
1.  76 

1.  77 
1  78 

—0. 46 
0.  41 

o.37 
0.  32 
0.  28 

-|-o.  02 
0. 02 
0. 02 

O.  OI 

~ f  o.  OI 

—O.O3 
O.O3 
O.O3 
O.O3 

—4.  61 

4.67 

4-  73 

4.  78 

A  Ha 
4.  04 

—2.89 
2.86 
2.83 
2.  79 

-0.35 
o.35 
o.35 
o.35 

—0. 01 
0. 00 
0. 00 
0. 00 

- ho.  01 

—0. 02 
0.  02 
0. 02 
0.02 

—0.03 
0.03 
0.03 
0.03 
0. 03 

-1.  79 
1.80 
1.  81 
1.82 
1. 82 

—0.  23 
0.  18 
0.  14 
0. 09 

 Q#  04 

0. 00 
0. 00 
—0.  OI 

O.  OI 
O.  OI 

—O.  03 
O.O3 
O.O3 
O.O3 
O.  03 

-4.90 
4.96 
5.  02 
5.o8 

—  2.  72 

2.68 

2.63 

2.  59 

0  cc 

00 

— 0. 36 
0.36 
0. 36 
0. 36 

u. 

-f  0.  01 
0. 02 
0. 02 
0. 02 

0.  03 

—0. 02 
0. 02 
0.03 
0.03 
0. 03 

-0.03 
0.03 
0.03 
0.03 
0. 03 

-1.83 
1.83 
1.83 
1.83 

1  8* 

-fo.  01 
0. 06 
0.  II 
0.  16 

O  21 

—0. 02 
0. 02 
0.03 
0.03 

0.  04 

—O.O3 
O.  03 
O.O3 
O.O3 
O.  03 

-5.  19 
5-  25 
531 
5.  36 

C  AO 

0'  4* 

-2.51 

2.  46 
2.41 

2.  37 

0  to 

-0.36 
0. 36 
0.36 
0. 36 

-ho.  03 
0.03 
0. 04 
0. 04 

—0.03 
0.03 
0.03 
0.03 
0.  03 

—0.03 
0.03 
0.03 
0.03 
0. 03 

-1.83 
1.83 
1.82 
1.82 
1.  81 

-f  O.  26 
O.3I 
0.37 
O.  42 
O  A7 

—0. 04 
0. 04 
0.05 
0.05 

0.  06 

—O.O3 
O.O3 
O.O3 
O.03 

-5-  48 
5-53 
5-  59 
5.64 

—  2.  26 
2.  21 
2.  16 
2.  IO 
1  oc 

—  O.  36 
O.  36 
O.  36 
O.36 
O  l6 

-fo.05 
0.  05 
0.05 
0.06 
0. 06 

—0.03 
0.03 
0.03 
0.03 
0  01 

—0.  02 
0. 02 
0. 02 
0. 02 
0. 02 

-1.  81 
1.80 

I-  79 
1.78 
1  77 

-fo.  52 

O.58 
O.63 
O.68 
«j.  /4 

—0. 06 
0. 06 
0. 07 
0. 07 
0. 08 

—O.03 
O.  02 
O.  02 
O.  02 
O  02 

-5-  75 
5.8o 

5.85 
5.90 

—  2.  OO 
1.94 

1.88 
1.82 

I  7C 

— O.  36 
O.  36 
0.35 
0.35 

u-  do 

-f  0. 06 
0.  07 
0.  07 
0.08 
0.  08 

—0.03 
0.03 
0.03 
0.04 
0. 04 

—0. 02 
0. 02 
0. 02 
0. 02 
0. 02 

-i.  76 
1.  74 
1-73 
1.  71 
1  70 

+0.  79 
O.84 
O.  90 

0.  95 

1.  OI 

—0.08 
0.08 

0. 09 
0. 09 

0.  09 

—O.  02 
O.  02 
O.  OI 
O.  OI 
O.  OI 

—6. 01 
6.06 
6.  11 
6.  16 
6.  20 

-1.69 
1.63 
1.56 
1.50 

T  A1 
l'  4,5 

-0.35 
0.35 
0.35 
0.35 
u-  3d 

-ho.  08 
0.08 
0. 09 
0. 09 
0. 09 

—0. 04 
0. 04 
0. 04 
0. 04 
0. 04 

—0. 02 
0. 02 
0. 02 
0. 02 
0. 02 

-1.68 
1.66 
1.64 
1.62 
1.  60 

+  I.07 
I.  12 
I.  18 
1.24 
I  20 

—0.  IO 

O.  IO 
O.  IO 

0.  II 

0.  1 1 

—0.  OI 
0. 00 
0.00 
0. 00 

-j~o.  OI 

-6.  25 
6.  29 
6.  34 
6.  38 
6.  42 

-1.36 
I.  29 
I.  22 

I.  15 
T  07 

-0.35 
0.35 
0.  35 
0.  35 

O  \A 
yj-  J4 

-ho.  IO 
0.  IO 
0.  IO 
0.  II 

0  II 

—0. 04 
0. 04 
0. 04 
0.04 
0. 04 

—0. 02 
0. 02 
0. 02 
0. 01 
0. 01 

-1.58 
1-55 
1-53 
1.50 
1  48 

1.  40 

+  1.34 
I.  40 
I.  46 
I. 51 

—0.  II 

O.  12 
O.  12 
O.  12 

+0.  OI 

O.  OI 

0. 02 
0. 02 

-6.47 
6.51 
6.55 
6.  59 
6.  62 

—  I.  OO 
O.  92 
O.85 
0.77 

-0.  34 
o.34 
o.34 
0.  34 
0.  34 

■fo.  II 

O.  12 
O.  12 
O.  12 
0.  13 

—0. 04 
0. 04 
0. 04 
0. 04 
0. 04 

—0. 01 
0. 01 
0. 01 
0. 01 
0  01 

-1-45 
1-43 
I.40 

1.  37 
x«  34 

+  1.62 

1.68 

1-74 
1.  79 

r  8c 

-O.  13 
O.  13 
O.  13 
O.  14 
O.  14 

+0. 03 
0.03 
0.03 
0. 04 

0.  04 

-6.66 
6.  70 
6.  73 
6.77 

O.  OO 

—  O.  6l 
0.53 
0.45 
O.  36 
O  28 

-0.  34 
0.  34 
o.33 
0.  33 
o-  33 

-ho.  13 
0.  13 
0.  14 
0.  14 
0.  14 

—0. 04 
0. 04 
0. 04 
0. 04 
0. 04 

-  0. 01 
0. 01 
0. 01 
0. 01 

-1.  3i 
1.  28 
1.24 
1.  21 

T  T7 

-f  I.90 
I.96 
2.  OI 
2.  07 
2.  12 

—O.  14 
O.  14 
O.  15 
O.  15 

-fo.05 
0.05 
0. 06 
0. 06 

-6.83 

6.86 
6.89 
6.  92 

C%  C\A 
O.  94 

—O.  19 
O.  II 
—  O.  02 
+  0.  07 

r»  T  c 
O.  15 

-0.  33 
o.33 
0.32 

0.32 
0.  32 

-fo.  15 

0. 15 
0. 15 

0.  16 

—0. 04 
0. 04 
0. 04 
0. 04 

—  0. 01 
0. 01 
0. 01 

—0. 01 

—  I.  14 
I.  IO 
I.06 
I.O3 
O.99 

+  2.  17 
2.  23 
2.  28 
2-  33 

2. 39 

—O.  15 
O.  15 
O.  l6 
O.  l6 
O.  l6 

-ho.  07 
0.08 
0.08 

0. 09 

O.  IO 

—6. 97 
7. 00 
7. 02 
7.04 
7.06 

-fo.  24 

0.33 
0.43 
O.52 
O.  6l 

—0.  32 
0.32 
0.32 

0.31 
0.31 

-fo.  16 
0. 16 
0. 17 

0. 17 
0. 18 

—0. 04 
0. 04 
0. 04 
0. 04 
0. 04 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

-0.95 
O.  91 
O.87 
O.83 
O.79 

+  2.44 

2.  49 
2.  54 
2.  59 
2.65 

-O.  16 
O.  l6 
O.  l6 
O.  l6 
O.  l6 

-j-o.  IO 
0.  II 
0.  II 

O.  12 
O.  13 

—7.08 
7.  10 
7. 12 
7- 13 
7- 14 

-ho.  70 

O.80 
O.89 

0.  99 

1.  09 

—0.31 

0.31 
0.  30 
0.  30 
0.30 

-fo. 18 
0. 18 
0. 18 

0.  19 
0. 19 

—0.05 
0. 05 
0.05 
0.05 
0.05 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 

-0.  75 

+2.70 

—O.  l6 

-fo.  13 

-7-  15 

-f  I.  18 

—0.30 

-fo.  19 

—0.05 

0. 00 

Arg. 


54o 
541 
542 
543 
544 

545 
546 
547 
548 
549 

55o 
551 
552 
553 
554 

555 
556 
557 
558 
559 

560 
56i 
562 
563 
564 

565 
566 
567 
568 
569 

570 
57i 
572 
573 
574 

575 
576 
577 
578 
579 

580 
581 
582 
583 
584 

585 
586 
587 
588 
589 

590 
59i 
592 
593 
594 

595 
596 
597 
598 
599 

600 


( v.  c.  o) 


-25. 59 
25-  56 
25.  53 
25.  49 
25  45 

-25.  40 


+0.03 
+0.03 
+0.04 
+0.04 
+0.05 


+0. 07 
+0. 07 


25-3°  +0.i 
J5-  18  +0.06 

-25. 12 
25- 05 

24-98  +ao8 

*4-82  +0.08 

24-57  ToZ 

+0.  IO 
+0.  IO 


24.  48 
24.  38 


-24.  28 

24.  18 

24.07  , 
^     >    +0.  1 1 

23  96 

23.84 


+0. 10 

+0.  II 


+0.  12 
+0.  II 


-23.  73 
23.61 
23. 48 

23-  35 
23.  22 


+0. 12 
+0. 13 
+0. 13 
+0. 13 
+0. 13 


22. 95  ; 

22.8?  :°-14 

22.66  :°-is 

22.52  :°-14 
°  +0. 15 


-22. 37 
22. 22 
22.06 


+0. 15 
+0. 16 
+0. 16 

21-  90   7  /: 
^"   fo.  16 


21.  74 
-21.57 

21.  40 
21-  23  , 
2I.06  +a,I 
20.88 


+0. 17 


+0. 17 
+0. 17 


+0. 18 
+0. 18 


20.33 

20.15 +a,s 
19.96 


-19.76 
19.57 
19. 37 
19. 17 
18. 97 

-18. 76 
18. 56 
18. 35 
18. 14 
17. 92 

-17.70 


+0. 19 
+0. 20 

+0. 19 
+0.20 
+0. 20 
+0. 20 
+0. 21 

+0. 20 
+0. 21 
+0. 21 
+0. 22 
+0. 22 
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Are. 

(  V.  c.  0^ 

(v.  S.  I  ) 

(  V.  C.  I  ) 

( v.  s.  2 ) 

( v .  c.  2) 

(v.s.x) 

(v.c.  3) 

// 

// 

// 

// 

// 

// 

// 

O 

-f-O  OS 

4-1.  xq 
1  *•  oy 

4o.  Q7 
1    •  yi 

+  I.8l 

4o.  ix 

4°.  *4 

40.06 

IO 

0.  04 

1.48 

O.82 

1.83 

—0.06 

0. 15 

0. 04 

20 

0.  03 

1. 55 

O.66 

1. 81 

0.  25 

0. 16 

4o.  OI 

30 

0. 02 

1. 61 

O.49 

1.  77 

0.44 

0. 16 

—O.  OI 

40 

4  0. 01 

1.65 

O.31 

1.71 

O.  02 

0. 15 

0.03 

SO 

0.  00 

4 J-  67 

fo.  14 

41.64 

-  -O.  79 

4o.  15 

—0.  06 

60 

—  0.  01 

1.68 

— 0.  04 

1.  55 

O.  OS 

yo 

a  14 

0.08 

70 

0.  02 

1  67 

O.  22 

I.  44 

I.  IO 

0. 12 

O.  IO 

80 

0.03 

1. 64 

o-39 

I.  31 

1.24 

0. 11 

O.  12 

90 

0. 04 

1. 60 

0.  56 

I.  18 

1-37 

0. 09 

0. 13 

100 

— 0.  05 

4l.  51 

— 0.  72 

ox 

—  I.  4Q 

4o.  07 

—0.  14 

I  IO 

0.  06 

I  45 

0.88 

0. 87 

1.58 

0. 04 

0.  15 

120 

0. 07 

1.36 

1. 02 

0.  70 

1.66 

40.02 

0. 15 

130 

0. 07 

I-  25 

1. 15 

0.52 

1.72 

0. 00 

0. 15 

140 

0. 08 

I.  12 

1.  27 

0.34 

1.  77 

— 0. 02 

0. 15 

150 

—0. 09 

4o.  99 

-1.38 

40. 16 

—  1.  79 

—0. 04 

—0. 14 

160 

O.  OQ 

0.  84 

1.  47 

-  0. 03 

1.80 

0. 06 

0. 13 

170 

O.  OQ 

y 

0.68 

1.  55 

O.  22 

1.  79 

0.08 

0.  II 

180 

O.  IO 

0.52 

1. 61 

O.  40 

1.76 

0. 09 

O.  IO 

190 

O.  IO 

o.35 

I.  OO 

O.  50 

1.  71 

0.  10 

O.  Oo 

200 

—  O.  IO 

4o.  18 

-1.68 

—O.  76 

-  1. 64 

—0.  10 

—0. 06 

210 

O.  IO 

0. 00 

1.69 

O.  92 

1.56 

0.  11 

0.04 

220 

O.  IO 

—0. 18 

1.68 

I.O8 

1.  46 

0.  11 

0. 03 

230 

0. 09 

o.35 

1.66 

I  -  23 

1.34 

O.  IO 

—0.  OI 

240 

0. 09 

0.  52 

I.  01 

1.36 

1.  21 

O.  IO 

0.  00 

250 

—0.08 

— 0.  6q 
•  y 

—  1.  55 

—1.48 

—  1. 06 

—0. 09 

40. 02 

260 

0. 0.8 

0.  85 

1.  47 

I.  SQ 
*•  oy 

O.  QO 
•  y^ 

0.08 

0.  ox 

270 

0. 07 

1. 00 

i.  37 

1.68 

O.  73 

0.07 

0.03 

280 

0. 06 

I-  *1 

1.26 

1-75 

0.55 

0. 06 

0. 04 

290 

0. 06 

1.27 

1. 14 

1.  80 

C.37 

0.05 

0. 04 

300 

— 0. 05 

~l-  39 

—  1. 00 

—  I.  03 

 KJ.   J  O 

0. 04 

-j-o.  04 

310 

0. 04 

1. 49 

u.  00 

T  %A 
I.  O4 

40.  OI 

0.  03 

320 

0. 03 

1. 57 

O.  70 

I.  O3 

0  04 

33° 

0. 02 

1.63 

0.  53 

I.80 

0.  39 

0. 02 

0.03 

34o 

—0. 01 

1.68 

0.36 

1.75 

0.  58 

0. 01 

0. 02 

35o 

0. 00 

-1.  71 

-0.  18 

—  1.68 

f  0.  76 

—0.  OI 

fo.  02 

360 

-fo.  01 

1.72 

0. 00 

1.  60 

0.94 

O.  OI 

O.  OI 

370 

0. 02 

1.  71 

4o.  18 

1.49 

1. 10 

0. 02 

O.  OI 

xSo 

O.  O"* 

1.68 

0. x6 

I.  %7 

1.  25 

0.  02 

4o.  01 

390 

0. 04 

1.63 

0-54 

I-  23 

1.39 

0.03 

0. 00 

400 

-f  0.05 

-1.56 

40.71 

—  I.07 

4 1. 5* 

—0. 04 

0. 00 

410 

0. 06 

1.  48 

0.  87 

O.  91 

1. 61 

0. 04 

4o.  OI 

420 

0.07 

1.38 

1.  02 

0.73 

1.  70 

0.05 

O.  OI 

to 

0.  07 

1.  26 

1.  16 

O.  54 

1.  78 

0. 05 

0. 02 

440 

0.08 

1. 13 

1.  29 

0.35 

1.84 

0. 06 

0.03 

450 

+0.09 

-0.99 

41.41 

-O.  15 

-f  1.  86 

—0. 06 

40.04 

460 

0. 09 

0.83 

1.  5i 

4  0. 04 

1.85 

0. 06 

0.05 

470 

0. 09 

0. 67 

1.59 

0.  24 

1.83 

0. 06 

0.06 

480 

O.  IO 

0.  50 

1.  66 

0. 44 

1.80 

0.  05 

0.08 

490 

O.  IO 

0.32 

1.  70 

0. 62 

1.75 

0. 04 

0. 09 

500 

-f-o.  IO 

— 0. 14 

4i.  72 

4o.  80 

4-1. 67 

—0.03 

-}-o.  IO 

5IO 

O.  IO 

4o.  04 

1.  73 

0.98 

1-57 

—0. 02 

0.  II 

520 

O.  IO 

0.  22 

1.  72 

1. 14 

1. 46 

0. 00 

O.  12 

530 

0. 09 

o-39 

1. 69 

1.28 

1.33 

40. 02 

O.  12 

540 

0. 09 

0.56 

1.63 

1.41 

1. 19 

0. 04 

O.  12 

550 

4-0.08 

4-o.73 

41.56 

4i.53 

41.03 

4-0.06 

40.  12 

560 

0.08 

'  0.88 

1.47 

1.63 

0.86 

0.08 

O.  II 

570 

0. 07 

1.03 

1-37 

1.  71 

0.68 

0. 09 

O.  IO 

580 

0.06 

1. 16 

1.  25 

1-77 

0.50 

0.  II 

O.  09 

590 

0. 06 

1.  28 

1. 12 

1. 81 

0.32 

0. 13 

O.08 

60O 

+0.05 

4-L39 

4o.  97 

41.83 

4o.  13 

40. 14 

-fo.06 

The  numbers  of  this  table  are  to  be  multiplied  by  T,  the  time  after  1900  in  terms  of  the  century  as  the  unit, 
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Table  VIII. — Arg.  3.    Action  of  Jivpiter. 


Arg. 


(v.  c,  o) 


o 
I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
11 
12 
13 
14 

15 
16 

17 
18 

19 

20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

30 
3i 
32 
33 
34 

35 
36 
37 
38 
39 

40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 

50 
5i 
52 
53 
54 

55 
56 
57 
58 
59 

60 


-21.48 
21.99 
22. 50 
23.00 
23- 5 1 

-24.01 

24.51 
25. 01 
25. 50 
25.99 


-o.  51 

-0.51 

—0.50 

-0.51 
—0.50 

-0.50 
-0.50 
-0.49 
-0.49 
-0.49 


48  -0.49 

26' 97 -0.48 
27-93  _c  * 


-28. 87 

29.34 
29.81 
30. 27 

30.  73 

-31. 19 

31.64 
32.09 

32.  54 
32.98 


-0.47 

-0.47 
-0.46 
-o.  46 
-0.46 

-0.45 
-0.45 
-0.45 
-0.44 

-0.44 


0.43 
o.43 


-33.  42 
33-  85 

35- 13  _Q*2 


-35-  55 
35-  97 
36.38 
36.79 
37- 19  _ 


-37-  59 
37.98 
38.  37 
38.76 
39- 14 


— o.  42 
—0.41 
—0.41 
0.40 
0.40 

-0.39 
-0.39 
-0.39 
-0.38 
-0.38 


-39. 52  _c 

39-*9_:: 

40. 26 

40.62"°^ 
40.98  ~°- 36 

-4i.  34 
41.69 
42.04 
42. 38 
42.71 

-43-04 
43.  37 
43. 69 
44. 01 

44-  32 

-44.63 
44.93 

45-  23 
45  52 
45-  81 

-46.09 


-0.36 

-0.35 
-0.35 
-0.34 

-o.  33 
-0.33 

-0.33 
-o.  32 
— o.  32 
-0.31 
-0.31 

—0.30 
—0.30 
—0.29 
—0.29 
—0.28 


(V.  S.l) 


+3.  33 
3-  32 
331 
3.30 
3-  29 

+3-  28 


+3-  24 
3-  23 
3.  22 

3-  21 
3- 20 

+3- 20 
3- 19 
3. 18 
3.17 
3.16 

+3- 15 
3-  M 
3- 13 
3-  12 
3.  11 


+3-  10 
3- 09 
3.08 

3- 07 
3.06 

-f3.o5 
304 
3.03 
3-  02 
3. 01 

+3.00 
2.99 
2.98 
2.  96 
2.95 

+2.94 
2.93 
2.  91 
2.  90 
2.89 

+2.88 
2.86 
2.  85 
2.83 
2.  82 

+2.  81 
2.  79 
2.  78 
2.  76 
2.  75 

+2.  73 
2.  72 
2.  70 
2.68 
2. 67 

+  2.65 


.C.I) 

(v.s.  2) 

(v.  c.  2) 

Arg. 

// 

// 

// 

-1.37 

-fo.  10 

—0.01 

60 

1. 41 

0.  10 

0. 01 

61 

1. 46 

0. 10 

0. 01 

62 

I- 51 

0.  10 

0. 02 

63 

0.  10 

0.  02 

-1.  60 

+0.  10 

—0. 02 

65 

1.  64 

0. 10 

0. 02 

66 

1.  69 

0. 10 

0. 02 

67 

1-73 

0. 09 

0. 02 

68 

T  77 

0.  09 

KJ.  VJ£ 

60 

I.82 

+0.09 

—O.03 

70 

1.86 

0. 09 

O.03  J 

7i 

1.90 

0. 09 

0.03  , 

72 

1.94 

0. 09 

O.04 

73 

1  08 

0.  09 

O.  04 

74 

-2.  02 

+0.09 

—O.04 

75 

2.  06 

0. 09 

O.  04 

76 

2.  IO 

0. 09 

O.  04 

77 

2.  14 

0. 09 

O.04 

78 

2.  l8 

0.  09 

O.  05 

79 

2.  22 

+0.09 

—O.05 

80 

2.  26 

0. 09 

O.05 

81 

2.  29 

0. 09 

0.05  ; 

82 

2. 33 

0. 09 

0.05 

83 

0.  09 

04 

2.  40 

+0.09 

—0.05 

85 

2.43 

0. 09 

0.06 

86 

2.  47 

0. 09 

0.06 

87 

2.50 

0. 09 

O.  06 

88 

0.  09 

O.  06 

09 

•2.56 

+0.09 

—O.  06 

90 

2.  59 

0. 09 

0.06  1 

9i 

2.  62 

0. 09 

O.  06 

92 

2.65 

0. 09 

O.  06 

93 

2.  68 

0.  09 

O.  07  I 

94 

2.  71 

4-0.09 

—O.  07 

95 

2.  74 

0. 09 

0.07  I 

96 

2.  77 

0.09 

0.07  1 

97 

2.  79 

0. 09 

O.  07 

98 

2.  82 

0.  09 

0.07 

99 

2.84 

4-0. 09 

—0.07 

100 

2.  87 

0. 09 

0.07 

101 

2.89 

0.09 

O.  07 

102 

2.  91 

0. 09 

O.  07 

103 

1  01 
*•  93 

0.09 

O.  O7 

104 

•2.95 

4-0.09 

—O.  07 

105 

2.  97 

0.08 

0.08  1 

106 

2.  99 

0.08 

0.08 

107 

3.  01 

0.08 

0.08 

108 

1  01 

0. 08 

O.  08 

inn 

"3-  °5 

4-0.08 

—O.O8 

no 

3.06 

0.08 

0.08 

III 

3.08 

0.08 

0.08 

112 

309 

0.08 

0.08 

113 

3-  11 

0.08 

0.08 

114 

-3.  12 

4-0.08 

-O.08 

115 

3-  13 

0.08 

0.08 

Il6 

3-  15 

0.08 

O.O8 

117 

3. 16 

0.08 

O.O8 

118 

3-  17 

0. 07 

0.08 

119 

-3.17 

4-0.07 

—0.08 

I20 

(v.  c.  o) 


'he  — 

46-9°-0. 26 
47. 16 


-47-  42 
47-  67 
47-  92 
48.  16 
48.  39 


-o.  26 

-0.25 

-o.  25 
-o.  24 

-0.23 

-o.  23 


-48. 62 
48.84 
49.06 


-O.  22 
-O.  22 
-O.  21 

49-2Z_0.2I 
-o.  20 


49-  48 


-49. 68 

.  '   no  —0.20 

4*  88 -o.  .9 

5°-25  _o  l8 
5°-43  _0.l8 

51.  10 
5i.  25 


o.  15 
o.  14 


-51.39 
51.53 


-o.  14 

51.67 -°- 14 


5I.&)-0'13 

°  — O.  12 

51.  92  _( 


-52.04 
52.  15 
52.  25 
52.35 
52.45 

-52.  54 
52.  62 
52.69 
52.  76 
52.83 


-o.  12 

— O.  II 

-o.  10 
— o.  10 
— o.  10 
—0.09 

-0.08 
—0.07 
— o.  07 
—0.07 
—0.06 


-52.89 

52.  94  _ 

52.99 
53.03 
53. 07 


0.05 
0.05 
—0.04 
—0.04 
-0.03 


-53. 10 

53-  12 
53.  14 
53- 15 
53.  15 

-53- 15 
53-  15 
53- 14 
53-  12 
53. 10 


— o.  02 
— o.  02 
— 0.01 
0.00 
0.00 


+0. 02 
+0.03 


-53-  07 

53.03 
52.99 
52.95 


4-0.04 
4-0.04 
4-0.04 

S2  QO  +°-05 

*  '  ^  +0.06 

-52.84 


(v.  s.  1) :  (v.  c.i)  \  (v.  s.  2)  (v.  c.  2) 


// 

4-2.65 
2.63 
2.  61 
2.60 
2.  58 

{-2. 56 
2.  54 
2. 52 
2.50 
2.48 


-3-2i 

3.21 
3.21 

3.  22 
3.  22 


+2.46 
2.44 
2.41 

2. 39 
2.  37 

—3.  22 
3.  22 
3.  22 
3.  22 
3-  22 

4-2. 35 
2. 33 
2.  30 
2.  28 
2.  25 

—3.  21 
3.21 
3-21 
3.  20 
3.  20 

+  2.  23 
2.  20 
2.  18 
2.  15 
2.  12 

-3-  19 
3-  18 
3.18 

3-  17 
3.i6 

4-2. 10 
2.07 

2.  04 
2.  OI 
I.98 

-3- 15 
3- 13 
3-  12 
3-  11 
3.  10 

+ 1-95 
I.  92 
I.89 

1.86 
1.83 

-3-09 
307 
3- 06 
3-04 
3-03 

4-1.80 
1.  76 

1.  73 
1.  70 
1.66 

-3.01 
2.99 
2.  97 
2. 96 
2.94 

4-1.63 
1.  59 
1.56 
152 
1.49 

—2. 92 
2.  90 
2.88 
2.86 
2.83 

+  1.45 
1. 41 
1.  37 
1.  33 
1.  29 

-2.81 

2.  79 
2.  76 
2.  74 
2.71 

+  1.25 
1.  21 
1.  17 

1.  13 
1. 09 

—2.  69 
2.  66 
2.  64 
2.61 
2.  58 

4-1.05 
1. 01 
0.  96 
0.  92 
0.  87 

-2.  56 
2.  53 
2.  50 
2.  47 
2.44 

4-o.  83 

-2.41 

ff 

4-0.07 
o.  07 
o.  07 
o.  07 
0.07 

4-0.07 
o.  06 
o.  06 
o.  06 
o.  06 

4-0. 06 
o.  06 
o.  06 
0.05 
0.05 

+0. 05 
0.05 
0.05 
o.  04 
o.  04 

4-0.04 

o.  04 
o.  04 

0.03 
0.03 

+0.03 
0.03 

o.  02 
o.  02 
o.  02 

4-0. 02 
a  01 
o.  oi 

4-o.  01 
0.00 

o.  00 
o.  00 
o.  00 
— o.  01 
o.  01 

— o.  01 
o.  02 
o.  02 
o.  02 
o.  02 

-0.03 
0.03 
0.03 
o.  04 
o.  04 

-  -0. 04 
0.05 
0.05 
0.05 

o.  06 

— o.  06 
o.  06 
o.  07 
o.  07 
o.  07 


-0. 05 
o.  05 
0.05 
0.05 
0.05 


-o.  08  — o.  05 
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Arg. 

(v.  CO) 

(p.  5.1) 

(v.c.  1) 

(V.S.2) 

(v.c.  2) 

1  Arg. 

(v.  c.  0) 

(v.s.  1) 

// 

// 

// 

// 

// 

// 

120 
121 
122 
123 
124 

**  "  +0.07 

5263  +°°' 
5"i-OJ  +0.08 

52-55 

-fo.83 
0.  78 
0.  74 
0.  69 
0. 65 

-2. 41 
2.38 
2.  35 
2.  32 
2.  29 

-O.08 
O.08 
O.08 
O.  09 
O.  09 

~0.05 
O.O5 
0.05 
O.O5 
O.O5 

180 
181 
182 

183 
184 

37- 85 +0.39 

-2.49 

2.  55 
2.61 
2.  67 
2.  73 

125 
126 
127 
128 
129 

Si?  +°z 

52°5  +0.„ 

-fo.60 

o.55 
0.50 
0. 46 
0. 41 

—2.  26 
2.  23 
2.  20 

2.  17 
2.  14 

—O.O9 
O.  IO 
O.  IO 
O.  IO 
O.  II 

—O.O5 
O.O5 
O.O5 
O.  05 
O.O5 

185 
186 
187 
188 
189 

^5.  86 

^o-  w  +0.4i 

-2.  79 
2.  85 
2.  91 
2.  97 
3.03 

130 
131 
132 
133 
134 

51. 69  ■ 
51.  P +°- 13 

+0.36 
0.31 
0.  26 
0.  21 
0. 16 

—2.  11 
2. 07 
2. 04 
2. 01 
1.97 

—O.  II 
O.  12 
O.  12 
O.  12 
O.  12 

—O.O5 
0.05 
O.O5 
O.O5 
O.O5 

190 
191 
192 

193 
194 

35*  45  _i-0i42 
34-  19  +°'42 

°*      ^  +0.42 

33-77  ;o.43 

-309 

3. 15 
321 
3.  26 
3.  32 

135 
136 
137 
138 
139 

_SI- 27  +0..5 
5l-12  +0..5 

S°-64+o.,7 

+0. 10 
40.05 

0. 00 
—0.05 

0. 11 

-1.94 
1.  91 
1.87 
1.84 
1.  81 

-O.I3 
O.  13 
O.  14 
O.  14 
O.  14 

—O.O5 
O.O5 
O.O5 
O.O5 
O.O5 

195 
196 
197 
198 
199 

32.48  t0'43 

32.04  T 44 

I.  £-Z  +0.44 
3,-6o+o.« 

~3.  38 
3.44 
3-  49 
3-  55 
3.61 

140 
141 
142 

143 
144 

-5°-47  +0.l8 
49-73 

—0. 16 
0.  21 
0.  27 
0.32 
037 

-1.  77 
1-74 
1.  71 
1.67 
1.64 

—O.  14 
O.  15 
O.  15 
O.  16 
O.  l6 

—O.05 
O.O5 
O.06 
O.06 
O.  06 

200 
201 
202 
203 
204 

-3'-  «  +0.45 

3°-  25  lo.% 

It  I9,  +°# 
J9-33+0.^ 

-3-66 
3.  72 
3.  78 
3.83 
3.89 

145 
146 

147 
148 
149 

-49-53  +0.2l 

48.90  !°- 21 

7q  Zq  +0.22 
40.  60  . 
^  +0.23 

-0.43 
0.48 

o.54 
0. 60 
0. 65 

-1.60 
1.57 
1-53 
t.  50 
1.46 

—O.  l6 
O.  l6 
O.  17 
O.  17 
O.  17 

—O.06 
O.  06 
O.06 
O.06 
O.06 

205 
i  206 
207 
208 
1  2°9 

—28.87  .  * 

28.41  r0-46 
27-5C:; 

27. 47  T 
'  zi  +0.47 

27- 00 +0.48 

-3-94 

3-  99 
4.05 
4. 10 

4-  15 

150 
151 
152 
153 
154 

47-49  +0.15 

—0.  71 
0.77 
0.83 
0.88 
0.94 

-1.43 
1.40 
1.36 
1.  33 
1.  29 

-O.  18 
O.  18 
O.  18 
O.  18 
O.  I9 

—O.  06 
O.06 
O.  06 
O.  06 
O.  06 

210 
211 

|  212 

213 
214 

-2f-5J  +0.48 

26.04  ;  *° 

25-s6+:^ 

24-59  +0.J 

—4.  20 
4-  25 
4.3i 
4.36 
4.41 

155 
156 
157 
158 
159 

46.i6+OJ7 

7*  7~  +0.27 

—  1. 00 
1. 06 
1.  11 
1.  17 
1.  23 

-1.  26 
1.  23 
1. 19 
1.  16 
i-  13 

—O.  19 
O.  19 
O.  20 
O.  20 
O.  20 

—O.  06 
O.  06 
O.  07 
O.  07 
O.  07 

i  215 
216 
217 
218 
219 

—24.  10  , 
23.61  +0-49 
23.11  t0'50 
22.61  +050 

+0.50 

22. 11  ;  ^ 
+0.50 

-4.46 
4-  50 
4.  55 
4. 60 
4.65 

160 
161 
162 
163 
164 

441  75  +O.3O 

—  1.  29 
i-35 
1.  41 
1-47 
1.  53 

-1.09 
1.06 
1.03 
0.99 
0.  96 

—O.  20 
O.  21 
O.  21 
O.  21 
O.  21 

—O.  07 
O.  07 
O.  07 
O.  07 
O.  07 

j  220 
1  221 
222 
223 
224 

-21.61  , 
21. 11  +a5° 
20.60+051 

20.09 :°- 51 

19.58  ;  0 
7  0  +0.51 

-4.69 
4.  74 
4-  78 
4.83 
4.  87 

165 
166 
167 
168 
169 

-1.  59 
1.65 
1.  71 
1.  77 
1.83 

-o-93 
0.  90 
0.87 
0.83 
0.  80 

—O.  22 
O.  22 
O.  22 
O.  22 
O.  22 

—O.  07 
O.08 
O.08 
O.08 
O.  08 

\  225 
226 
227 
228 
229 

—19.07  , 
18.56  I0  51 
18.04  ta  52 

52 

17. 00  T 
'     +0. 52 

-4-  92 
4.96 
5.00 
5.04 
5.08 

t  70 
1  /u 

171 

172 

173 

174 

4     7  +D  „ 

42. 20  ,  ** 
41.86  t*34 

J  +0-35 

 j  gQ 

1-95 
2. 01 
2. 07 
2.  13 

— 0.  77 
0.  74 
0.  71 
0.68 
0.65 

O.  23 
O.  23 
O.  23 
O.  23 
O.  23 

 Q  Qg 

o!o8 
0.08 
0.08 
0.08 

230 

231 
232 
233 
234 

15. 42  ;  w 

14.90  !°- 52 

14.37 +0, 53 
^ o/  +0.53 

—5- 12 
5-  16 
5-  20 
5-  24 
5.  27 

175 
176 
177 
I78 

179 

— 41-  '7  , 
40.82  +035 

4-47:^ 

40. 1 1  ;  ■s° 

39-  74  +0  37 
°*  +0.37 

—2.  19 
2.  25 
2.31 
2. 37 
2. 43 

—0.  62 

o.59 
0.56 

o.53 
0.50 

—O.  23 
O.  24 
O.  24 
O.  24 
O.  24 

—0. 09 
0. 09 
0. 09 
0. 09 
0. 09 

235 
236 

237 
238 
239 

12. 78 10*53 

'     +0. 54 

12. 24  ;  04 

^  4-0.  S4 
II.  70  ^ 
'  +O.53 

-5.31 
5-  34 
5.38 
541 
5-44 

180 

-39-  37 

-2.  49 

—0.48 

—O.  24 

—0. 09 

240 

—  II.  17 

-5.  47 

(v.c.  1 )  (v.  s.  2) 


-o.  48 

o.  45 
o.  42 

0.39 

o.  37 

-o.  34 
0.31 
o.  29 
o.  26 
o.  24 

— O.  21 

o.  19 
O.  16 
o.  14 


— o.  IO 
o.  07 
0.05 
0.03 

— o.  01 

+0. 01 
0.03 
0.05 
o.  07 
o.  09 

+0.  II 

O.  12 

o.  14 
O.  16 
o.  17 

-fo.  19 
o.  20 

O.  22 
O.23 

o.  24 

+0.  26 
o.  27 

0.28 
0.30 
0.31 

+0.32 
0.33 
0.34 
0.35 
0.36 

+0.37 

o.  38 
o.  38 
o.  39 
o.  40 

+0.40 

o.  41 
o.  42 
o.  42 
o.  42 

-fo.  43 

o.43 
0.44 
0.44 
0.44 

+0.  45 


(v.  c.  2) 


-0. 

24 

— O. 

OQ 

0. 

24. 

O. 

OQ 

0. 

24 

O. 

OQ 

0. 

24. 

O. 

IO 

0. 

25 

O. 

IO 

-0. 

25 

— O. 

IO 

0. 

25 

O. 

IO 

0. 

25 

O. 

IO 

0. 

25 

O. 

IO 

0. 

25 

O. 

IO 

-0. 

25 

— O. 

IO 

0. 

25 

O. 

IO 

0. 

25 

O. 

IO 

0. 

25 

O. 

10 

0. 

25 

O. 

II 

-0. 

26 

— O. 

II 

0. 

26 

O. 

II 

0. 

26 

O. 

II 

0. 

26 

O. 

II 

0. 

26 

O. 

II 

-0. 

26 

— O. 

II 

0. 

26 

O. 

II 

0. 

26 

O. 

1 1 

0. 

26 

O. 

II 

0. 

26 

O. 

II 

-0. 

26 

— O. 

12 

0. 

26 

O. 

12 

0. 

26 

O. 

12 

0. 

26 

O. 

12 

0. 

26 

O. 

12 

-0. 

26 

— O. 

12 

0. 

26 

O. 

12 

0. 

26 

O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

-0. 

25 

— O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

-0. 

25 

— O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

0. 

25 

O. 

12 

-0. 

25 

— O. 

12 

0. 

24 

O. 

12 

0. 

24 

°o. 

12 

0. 

24 

12 

0. 

24 

O. 

II 

-0. 

24 

—  O. 

II 

0. 

24 

O. 

II 

0. 

24 

O. 

II 

0. 

24 

O. 

II 

0. 

24 

O. 

II 

0. 

24 

—  O. 

II 

0. 

24 

O. 

II 

0. 

24 

O. 

II 

0. 

24 

O. 

IO 

0. 

23 

O. 

IO 

-0. 

23 

IO 
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Arg. 


(V.  CO) 


240 

241 

242 

243 
244 

245 

246 

247 
248 

249 

250 
251 
252 
253 
254 

255 
256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 
271 
272 

273 
274 

275 

276 

277 
278 

279 

280 
281 
282 

283 

284 

285 
286 

287 

288 
289 

290 
291 
292 

293 
294 

295 

296 

297 
298 

299 
300 


-II.  17 
10.63 

10. 09 

9-55 
9. 01 


+0.54 
+0.54 

+o-54 
+  0.54 
+o.54 


8.  47  , 

7.92  T55 

L  Xq  +0-54 


+0.54 


65  +o-5s 

10 10-55 

55  +ok 
°°  +0.55 


~  3. 00 , 

2.46 

1. 91  t0-55 
1.36  +055 

oil  ro55 
+0.55 

—  o.  26  , 

+  0.29 10-55 
0.84 +0-55 

i-39 
1.94 


(  V.  S.  I  )    (  V.  C.  I  ) 


(  V.  S.  2  ) 


+0.55 
+0.55 
+0.55 


+ 


+ 


2.  49 

3- 03 

3-58 

4. 13 
4.68 

5.  22 

5-  77 

6.  32 
6.86 
7-  4i 


+0.54 
+0.55 
+0.55 
+0.55 
+0.54 

+0.55 
+0.55 
+0.54 
+0.55 
+0.54 


9.04  r 55 
9.58 +a54 

10.T2  t0  54 
+0.53 

+  Ia65  +0.54 

11. 73  ;  04 
12.26  t0  53 

12.80  +a  54 

+0.53 


+  13.  33 
1386 

14.92  T 
15-  45 

97 

16.  49 
17. 01 

17.  53 
18.05 

+  18.57 
19. 08 

19-  59 
20.  10 
20.  61 

4-21. 12 


+o-53  , 
+0.53 


+0-53  I 

+cy>2  j 
+0.52 

+0. 52 
+0.52 
+0.52 
+O.52  ; 


+0 

5* 

+0 

51 

+0 

51 

+0 

51 

+0 

51 

5. 

47 

5. 

50 

5. 

53 

5- 

56 

5- 

59 

5. 

62 

5- 

65 

5- 

67 

5- 

70 

5- 

72 

4-0.45 

o.  45 
o.45 
o.45 
o.45 

-I-0.45 
o.45 
o.45 
o.45 
o.45 


-o.  23 
o.  23 
o.  23 
o.  23 
o.  23 

-o.  23 
o.  23 
o.  23 
o.  22 
o.  22 

! 


(V.C.2) 


ft 
-O.  IO 

o.  10 
o.  10 
o.  10 
o.  10 

-o.  10 
o.  09 
o.  09 
o.  09 
o.  09 


Arg. 


-5.  60      -r-O.  21 


300 
30I 
302 
303 
304 

305 
306 
307 
308 
309 


-5. 

74 

-fo.45 

—0.  22 

-O.08 

310 

5. 

77 

o.45 

0.  22 

O.08 

311 

5. 

79 

0.  45 

0.  22 

O.08 

312 

5- 

81 

o.45 

0.  22 

O.08 

313 

5- 

83 

0.44 

0.  22 

O.08 

314 

-5- 

84 

+0. 44 

—0.  22 

—O.  07 

315 

5- 

86 

0. 44 

0.  22 

O.  07 

316 

5. 

88 

0.44 

0.  22 

O.  07 

317 

5- 

89 

0.  43 

0.  22 

O.  07 

318 

5- 

90 

o.43 

0.  22 

O.  06 

319 

-5- 

92 

4-a  43 

—0.  22 

—O.  06 
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Table  VIII. — Arg.  3.    Action  of  Jupiter. 


{V.  S.2) 

(  V.  c. 

2) 

" 

ff 

+  O.  OI 

-fo. 

II 

O.  02 

0. 

II 

O.  02 

0. 

II 

O.  02 

0. 

II 

O.  03 

0. 

II 

-f  O.  03 

TO. 

12 

O.  03 

0. 

12 

O.  03 

0. 

12 

O.  04 

0. 

12 

O.  04 

0. 

12 

—O.  04 

+0. 

12 

O.  04 

0. 

12 

O.  05 

0. 

12 

O.O5 

0. 

12 

O.  05 

0. 

12 

-f  o.  05 

+0. 

12 

0. 06 

0. 

12 

0.  06 

0. 

12 

0. 06 

0. 

12 

0.  06 

0. 

12 

-f  0. 06 

-fo. 

12 

0.  07 

0. 

12 

0. 07 

0. 

12 

0. 07 

0. 

12 

0.  07 

0. 

12 

f  o.  07 

-fo. 

12 

0.08 

0. 

12 

0.08 

0. 

12 

0.08 

0. 

12 

0.  00 

0. 

12 

-fo.08 

-fo. 

12 

0.08 

0. 

12 

0.08 

0. 

12 

0.08 

0. 

12 

0.  09 

0. 

12 

-fo.  09 

■fa 

12 

0. 09 

0. 

12 

0. 09 

0. 

12 

0. 09 

0. 

12 

0.  09 

0. 

12 

-fo.  09 

+0. 

12 

0. 09 

0. 

12 

0. 09 

0. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

-f  0. 10 

fo. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

-fo.  10 

fo. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

0.  10 

0. 

12 

fo.  10 

fo. 

12 

0.  10 

0. 

I  I 

0.  10 

0. 

1 1 

0.  10 

0. 

II 

0.  10 

0. 

I  I 

f  0.  10 

f  0. 

I  I 

(r\  c.  o)       (v.s.  I  )  (v.c.  1) 


485 
486 
487 
488 
489 


i  39-  9i 
39-  54 
39-  17 
38.  79 
38.  40 

f  38.01 
37-  62 
37.  22 
36.  82 
36.  42 

-f  36.  01 
3560 
35-  18 
34-  76 
34-  33 

f 33  90 
33-  47 
3303 
32.  59 
32.  15 

-f3i.7o 
31.25 
30.  79 
30.33 
29.87 


+  27.04 
26.56 
26.  07 
25.  58 
25.09 

-24.  59 
24.09 

23-  59 
23.09 
22.  58 

-f  22.  00 

21.57 
21.05 

20.54 
20.  02 

+  I9-50 
18.98 
18.  45 
17.93 
17.40 

+  16.  87 

16.33 
15.80 
15.  26 
14.  73 

4  M.  19 
13.64 
13.  10 
12.  56 
12.  01 

1 

540 1  +11.47 


— 0 

52 

— 0 

53 

— 0 

52  1 

—  0 

53  | 

— 0 

53 

+3.98 
3.98 

3.  97 
3.  97 
3  - 96 


+3.89 


1.52 


Arg. 


54o 
541 
542 
543 
544 

545 
546 
547 
548 
549 

55o 
551 
552 
553 
554 

555 
556 
557 
558 
559 

560 
56i 
562 
563 
564 

565 
566 
567 
568 

569 

57o 
57i 
572 
573 
574 

575 
576 
577 
578 
579 

580 
58i 
582 
583 
584 

585 
586 

587 
588 

589 

590 
59i 
592 
593 
594 

595 
596 
597 
598 
599 

600 


(v.  c.  o) 


1 11.47 

10.  92 
10.  37 
9.  82 
9.  27 


f 


8.71 
8.  16 
7.  60 
7.05 
6.49 


f  5  94 
5.38 
4.82 
4.  26 
3-  7o 


f 


3-  H 
2.58 
2. 02 
1. 46 
o.  90 

-  0.34 

-  O.  22 
O.78 

i-34 

I.  90 

-  2.  46 
3.02 
3-  58 
4.  14 
470 

-  5-  26 
5.82 
6.38 

6-  93 

7-  49 

-  8.04 
8.60 

9-  15 
9.  70 

10.  26 

-10.  81 

II.  36 

11.  91 

12.45 
13.00 

-13.  54 
14.08 
14.  62 
15-  16 
15-  7o 

-16.  23 

16.  76 

17.  30 
17.83 

18. 35 : 

-18.88 
19. 40 
19. 92 

20.  44 
20.  96 


—  21.48 


0.55 
-0.55 
-0.55 
-0.55 
-0.56 

0.55 
-0.56 

-0.55 
-0.56 
-0.55 

-0.56 
-0.56 
-0.56 
-0.56 
-0.56 

-0.56 
-0.56 
-0.56 
-0.56 
0.56 

-0.56 
-0.56 
-0.56 
-0.56 
-0.56 

-0.56 
-0.56 
-0.56 
-0.56 
-0.56 

-0.56 
-0.56 

-0.55 
-0.56 

-0.55 

-0.56 
-0.55 
0.55 
-0.56 
-0.55 

-0.55 
-0.55 
-0.54 
-0.55 
-0.54 

-0.54 
-0.54 
-0.54 
-0.54 
0.53 


(v.  s.  1) 


(V.C.  I) 


■0 

53 

•0 

54 

-0 

53 

0 

52 

0 

53 

-0.52 
-0.52 
-0. 52 
-0.52 

-o.  52 


43. 

3 
3 
3 
3 

f3 
3 
3 
3 
3 

+3- 
3 
3 
3 
3 

f  3- 
3. 
3 
3 
3 

f3- 
3- 
3 
3 
3 

f3. 
3 
3 
3 
3 

+3- 
3 
3 
3 
3 

f3. 
3. 
3 
3 
3 

f3- 
3 
3 
3 
3 

+  3' 
3 
3 
3 
3 

+3 
3 
3 
3 
3 

+3- 
3 
3 
3 
3- 


89 
88 

87 
86 

85 

85 
84 

83 
82 
81 

80 
79 
78 
77 
76 

75 
75 
74 
73 
72 

7i 
70 
69 
68 

67 

66 
65 
64 
63 
62 

61 

60 

59 
58 
57 

56 
55 
54 
53 
52 

5i 
50 
49 
48 
48 

47 
46 
45 
44 
43 

42 
4i 

40 
39 
38 

37 
37 
36 
35 
34 


f  3-33 


f  1.52 
1.48 

1.44 
1.  40 
1.36 

+  1.31 
1.27 


-f 1.09 


1. 04 
1. 00 

o.95 
o.  91 


fo.86 
0.81 
o.  76 
o.  72 
o.  67 

f  0.62 

o.57 
0.52 

0.47 
o.  42 

fo.38 
0.33 

o.  28 

O.  22 

0. 17 

f  O.  12 

o.  07 
f  o.  02 

—O.O3 
O.08 


-o.  13 
O.  18 
o.  23 
O.  28 
o.  33 


-o.  38 
o.  43 
0.48 
o.  54 
o.  59 

-o.  64 
o.  69 
o.  74 
o.  79 
0.84 

-0.88 

o.93 
0.98 
1.03 
1.08 


(v.  s.  2) 


// 

+0. 10 
o.  10 
o.  10 
o.  10 
o.  10 

f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

+0. 10 
o.  10 
o.  10 
o.  10 
o.  10 

f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

4 o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

+0. 10 
o.  10 
o.  10 
o.  10 
o.  10 

-f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

+0.  10 
o.  10 
o.  10 
o.  10 
o.  10 

f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 

f  o.  10 
o.  10 
o.  10 
o.  10 
o.  10 


-I. 13 

+0.  10 

0. 00 

1. 18 

0.  10 

0. 00 

1. 23 

0.  10 

0. 00 

1. 28 

0,  10 

0. 00 

1.32 

0.  10 

— 0. 01 

-1-37 

f-o.  10 

— 0. 01 
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Table  IX. — Arg.  4.    Action  of  Saturn, 


Arg. 


10 
11 
12 
13 

15 
16 

17 
18 

19 

20 
21 
22 
23 
24 

25 
26 

27 
28 


29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 

49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 


(v.  c.  o) 


4-  21.49 
22. 98 

24-  47 
25.96 
27.  45 

+  28.93 
30-40 
31.88 

33-  35 
34.81 

+  36.  27 
37-  73 
39-  18 
40.  62 
42. 06 

+  43-  5o 
44-  93 
46.35 
47-  77 
49.  18 

+  5o.59 
51.99 
53.  38 
54-  77 
56. 15 

+  57-53 
58.90 
60.  26 
61.61 
62.95 

-f  64.  29 

65.  62 

66.  94 

68.  26 

69.  57 


+ 


4- 


70. 87 
72. 16 
73-44 
74.71 
75.98 

77.24 

78.  48 

79.  72 
80.95 
82.  17 


4-  83.38 
84. 58 
85.  77 
86.95 
88.  12 

-f  89.  28 
9o.43 
91.57 
92.71 

93-  83 

4-  94-94 
96.04 

97- 13 
98.  21 
99.27 

4- 100. 33 


-f  I 

•  49 

-f  I 

•  49 

+  1 

•  49 

+  1 

•49 

+1 

.48 

+1 

•  47 

-1-1 

.48 

+ 1 

•  47 

+1 

.46 

+  1 

.46 

+  1 

.46 

+  1 

•45 

4-1 

•  44 

+  1 

•44 

+1 

•  44 

+  1 

•43 

+1 

.42 

+  1 

•  42 

+1 

•  4i 

+  1 

.41 

+  1 

•  40 

4-1 

•  jy 

-j- 1 

•  39 

+  1 

.38 

+  1 

.38 

+  1 

•  37 

+  1 

.36 

+  i 

•  35 

+  1 

•34 

+  1 

-f  1 

•  33 

-l_  1 

•  32 

_j_  1 

•  32 

+  1 

•3i  1 

+  1 

•30 

4-1 

•  *9 

+  1 

.28 

4-1 

•  27 

4-1 

•27 

4-1 

.26 

4- 1 

•  24 

4- 1 

•  24 

4.  j 

•  23 

+  1 

.  22 

4-1 

.  21 

+  1 

.  20 

+  1 

•  '9 

+  1 

.  18 

+  1 

•  i? 

4-1 

.  16 

4-1 

•  15 

4-i 

•  14 

4-1 

•  14 

4-1 

.  12 

+  1 

.  11 

+  1 

.  10 

4-i 

.09 

+  1 

.08 

+  1 

.06  i 

+  1 

.06  I 

4- 


4- 


Arg. 


60 
61 
62 
63 
64 

65 
66 

67 

68 

69 

70 ; 

71  ! 

72 
73 

74  j 

75 

76 1 
77 
78 1 
79 , 

80 
81 
82 1 
83 
84 

85 

86 

87 
88 

89 

90 
9i 
92 
93 
94 


95-  + 
96 
97 
98 
99 


100 
101 
102 

103 
104 


(Z'.C.O) 


ArK- 


(v.  c.  o) 


4- 


105 
106 
107 
108 
109 


110 
in 
1 12 

113 
114 

1J5 
116 
117 
118 
119 


+ 


4- 


00. 33 
01.37 
02. 40 

03.  42 

04.  43 

05.  43 

06.  42 

07.  40 

08.  36 
09.31 

10.  25 

11.  18 

12.  10 
13.00 
13.89 

14.  76 
15  - 63 

16.  48 

17.  32 


+  1.04 
4-1.03 
4-1. 02 
4-1. 01 
4- 1. 00 

+0.99 
4-0.98 
4-0.96 
4-0. 95 
+0.94 


+0. 93 

+0 

92 

+0 

90 

+0 

89 

+0 

87 

4-0 

87 

+0 

85 

4-o 

84 

+0 

83 

+0 

81 

*j  +0.80 

7H  ! 


'•55  +0.,„ 

^  4-0.75 

22.84 

23.  58 

24.  30 
25.01 


+0.74  j 

+O.72  ; 
+O.71  1 

2S  70  +a69  t 
5<  '  +0.68 


26.38 


+0.67 


27'°5  4-0.66 
27.71 


28.  35 
28.98 


4-0.64  i 
+0.63  ; 
4-0.61 


29-59  +0>6o 

30. 78  ^  w 
31.35 
31.91 


4-0. 57 
+0.56 
+0.54 


32.45 
32.98 

33-  49 
33  99 

34-  48 


35-41 

35.  85 

36.  28 
36.69 

37.09 
37-  48 

37.  85 
38.21 

38.  55 

38.  88 
39-  19 
39-  49 

39.  77 

40.  04 


120  4-140.29 


+0. 53 

+0.51 

+0. 

5o 

+0. 

49 

4-0. 

47 

+0. 

46 

4-0 

44 

4-o. 

43 

4-o. 

41 

+0. 

40 

4-0. 

39 

+0 

37 

4o. 

36 

4-0. 

34 

+0 

33 

4-0. 

3i 

+0 

30 

4-o 

28 

+0 

27 

+0 

25 

120 

121 
122 

123 
124 

125 
126 
127 
128 
I29 

I30 
131 
132 
133 
134 


135  •  4- 
136 
i37 
138 
139 


140 
141 
142 

M3 
144 


145 
146 

147 
148 
149 

150 
151 
152 
153 
i54 

i55 
156 
i57 
158 
159 

160 
161  , 
162 
163 
164 

165 
166 
167 
168 

169  I 
I 

170  ! 
171 
172 
J73 
174 

175 
176 

177 
178 
179 

180 


4- 


+ 


4- 


[40.  29 
40. 53 
^40.  75 
40. 96 
41. 16 


4-0.24 
4-0. 22 
4-0. 21 
4-0. 20 
4-0. 18 


4T-34  +al6 
4i-5o 
41.65 

41-79 
41.91 


+0. 15 
4-0. 14 
4-0. 12 
4-0. 10 


42. 01  , 

^  4-0.09 

42"  «°  +o.o8 
42-  18  +O.06 

42. 24  ; 

^  °  0.00 
[42. 32 

142. 28 -°- 03 

^  —0.04 


42. 24 
42. 18 
42. 10 
42.01 
41.91 

41.79 
41.65 

41.50 
41.34 
41. 16 

40.97 
40.77 
40. 55 
40.31 
40.06 

39-  79 
39-51 
39-21 
38.90 

38.  58; 

38.  24 
37.89 
37.52 
37-  13 
36.  73 

36.  32 
35.  89 
35-45 
34-99 
34-  52 

34.04 
33.  54 
33-  03 
32.51 
31.97 


4i 
84 
26 
66 
05 


-0. 06 
-0.08 
-0.09 

-o.  10 

-O.  12 

-o.  14 

O.  15 
O.  l6 

-o.  iS 
-0.  19 

-o.  20 

-O.  22 
O.  24 

-o.  25 
-o.  27 

-o.  28 
-0.30 
-0. 31 
-0.32 
-0.34 

-0.35 

0. 37 
-0.39 
-o.  40 
-0.41 

-0.43 
-0.44 
o.  46 
-o.  47 
-0. 48 

o.  50 
0.51 
-0. 52 
0.54 
0.56 

-0.57 
-0.58 
-o.  60 
-0.61 
-o.  62 


4-128.  43 


Arg. 


180 
181 
182 

183 
184 

185 
186 
187 
188 
189 

190 
191 
192 

193 
194 

195 
196 
197 
198 
199 

200  I 

201  I 

202  ! 

203  1 

204  I 

205 
206 
207 
208 
209 

210 
211 
212 

213 
214 

215 
216 
217 
218 
219 

220 
221 
222 
223 
224 

225  , 
226 
227  I 
228 
229 

230 

231 
232 

233 
234 

235 
236 

237 
238 

239 


(?'.  c.  o) 


+ 


4- 


+ 


+ 


28. 43 
27.80 
27.  15 
26.49 
25. 81 

25. 12 
24. 42 
23.  70 
22. 97 
22.  23 

21.47 
20.  70 
19. 92 

19- 13 
18. 32 

17. 50 
16. 67 
15. 82 
14.96 
14.09 

13.  21 
12. 32 
11. 41 
10. 49 
09. 56 

08.61 

07. 65 
06. 69 

05. 72 ; 
04.73 

03. 73 
02. 72 
01. 70 
00. 67 
9962 

98. 56 

97. 49 
96. 42 

95. 33 
94. 23 

93-  13 
92. 01 
90.88 
89.  74 
88.60 

87.44 
86.  27 
85.09 

83.91 
82.  71 

81.50 
80.  29 
79. 07 
77-  84 
76.  59 

75-  34 
74.08 
72.  82 

71.55 
70.  26 


-0.63 

-o.  65 

-0.66  j 
-0.68 

-0.69  I 

-o.  70 
-o.  72 
-o.  73 
-0.74 

-0.76 

-o.  77 
-0.78 
-o.  79 
-0.81 
-o.  82 

-0.83 
-0.85 
-0.86 
-o.  87 
-0.88 

-0.89 
-0.91 
-o.  92 

-0.93 

-o.  95 

-0.96 
-0.96 
-0.97 

-0.99 
-1. 00 


12 
13 
14 
14 
16 

17 

18 
18 

20  jl 


21 


240    4-  68.  97 


Arg. 


240 
241 
242 
243 
244 

245 
246 
247 
248 
249 

250 

251 
252 

253 
254 

255 
256 
257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 

277 
278 

279 

280 
281 
282 
283 
284 

285 
286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 

297 
298 

299 

300 


(v.  c.  o) 


4  68.  97 
67.  67 

66. 36 : 

65. 05  „ 
63.  73  _ 

4  62.  40  _ 

61. 06  __ 
59-  72  _ 
58.  37  _ 
57-  02  _ 

4  55.66  _ 
54.  29 
52. 91  _ 
51.53  _ 
50. 14  _ 

+48.  75  _ 
47-  35  _ 
45-94  _ 
44.53  _ 
43-  «  _ 

4  41.69  _ 
40.  26 

38.83 : 
37. 39  _ 

35-  95  _ 

4  34.51  _ 
33-o6  _ 
31.61  _ 
30.  15  _ 
28.  69  _ 

+  27.  23  _ 
25-  76  „ 
24.  29  _ 
22.  81  _ 
21.33  _ 

4  19. 85 
18.  37" 
16.  88  ~ 

15-  39  _ 
13-90  _ 

4-12.41 
10.  92 
9.  42 
7  92  _ 
6.42 

4  4.92  _ 

342 

1.  91 
*  o.  41 
--  1. 09 

—  2. 60 
4. 10 
5.  61 
7.  12 
8.62  ~_ 

—  10. 13 
n.63 

13.  H  _ 
14.64  _ 
16.  14  _ 

-17. 64 
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Table  IX. — Arg.  4.    Action  of  Saturn. 


Arg. 


( v.  c.  o) 


300 
301 
302 
303 
304 

305 
306 

307 
308 

309  I 

3IQ  I 
3ii  I 
312 

313  ' 
3*4  j 

315 
3i6 
317  ' 
3i8 
319 

320 
321 
322 
323 
324 

3*5  ! 

326 

327  I 

328  I 

329  j 

330  I 
331 
332 

333 
334 

335 
336 
337 
338 
339 

34o 
34i 
342 
343 
344 

345 
346 
347 
348 
349 

35o 
351 
352 
353 
354 

355 
356  j 
357 
358 
359 

36o 


-17.  64 

19.  14  _ 

20.  64 

22.  13 

23.  63  . 

-25.  12 
26.61 
28.  10 
29-  59 
3i.o7  . 

-32.  55  . 
34.02 

35-  49  . 
36.96 
38.43  . 

-39-  90 
41.36 
42.  81 
44.  26 

45.71 ; 

-47. 15 

48.  59 
50.02 

51.45 
52.  87  . 

-54-  29 
55-  70 
57-  11 
58.51 
59-9° 

-61.  29 
62.  67 
64.04 
65.  4i 
66.77 

-68.  13 

69.  48 

70.  82 
72.  15 

73. 48 ; 

-74.80 
76. 11 

77. 41 
78. 70 

79-99 

-81.  27 
82.  54 
83.80 
85.05 
86.  29 

-87.  52 
88.  74 
89- 95 
9T-  T5 
92.  35  . 

-93-  54 
94.  72 
95-88 
97-  03  . 
98.  17. 

-99  - 3i 


Arg. 


360 
36i 
362 
363 
364 

365 
366 

367 
368 
369 

37o 
371 
372 
373 
374 

375 
376 
377 
378 
379 

38o 
38i 
382 
383 
384 

385 
386 

387 
388 
389 

390 
39i 
392 
393 
394 

395 
396 
397 
398 
399 

400 
401 
402 
403 
404 

405 
406 
407 
408 
409 

410 
411 
412 
413 
414 

415 
416 

417 
418 
419 

420 


(v.  c.o) 


99.31 
00.44 

01.55 
02. 65 

03.  74 

04.  82 

05.  88 
06.94 
07.98 
09. 01 

10.03 
II.  04 
12.03 
13. 02 
13  - 99 

14.95 
15.89 

16.  83 

17.  75 
18.65 

19.55 
20.43 
21.30 
22.  15 

22.  99 

23.  82 

24.  64 

25  44 
26.  22 
26.99 

27-  75 

28.  49 

29.  22 

29  94 

30.  64 

31.33 

32- 66  -0.64 
33. 30 

33.  92 

34.  53 
35-  13 
35.71 
36.  28 
36.83 

37. 37 
37-  89 
38.  39 
38.88 

39-  36 

39-  82 
40.  26 
40.68 
41.09 
41.49 

41.87 
42.  23 
42.  58 
42.91 
43-  22 

143-  52 


-1. 13 
—  1. 1 1 


-1.08 

-1.06 
-1.06 
-1.04 
-1.03 
—1.02 

-I. ox 

-0.99 
-0.99 

-0. 97 
-0.96 

-0.94 
-0.94 
-0. 92 
-0.90 
-0.90 

-0.88 
-o.  87 
-0.85 
-0.84 
-0.83 

-0.82 
-0.80 
-0.7S 
-o.  77 
-o.  76 

-0.74 
-o.  73 
-o.  72 
-o.  70 
-0.69 


Arg. 


-o.  67 


-o.  62 
-0.61 

-0.60 

-0.58 
-0.57 
-0.55 
-0.54 

-0.52 
-0.50 
-0.49 

-  o.  48 
-o.  46 

-0.44 

-o.  42 
-0.41 
-0. 40 

-0.38 

-0.36 
-0.35 

-o.  33 
0.31 
-0.30 


420 
421 
422 

423 
424 

425 
426 

427 
428 

429 

430 
431 
432 

433 
434 

435 
436 
437 
438 
439 

44o 
441 
442 
443 
444 

445 
446 

447 
448 

449 

450 
45i 
452 
453 
454 

455 
456 
457 
458 
459 

460 
461 
462 
463 
464 

465 
466 

467 
468 

469 

47o 
47i 
472 
473 
474 

475 
476 
477 
478 
479 

480 


(v.  c.o) 


44. 06 

■ 4        -o.  25 

o.  23 

O.  22 


144.31 

44-  54 


44-  76 
4496.0. 

45-  15 
45.  32 
45-  47 


O.  20 
19 

-O.I7 

-o.  15 

-O.I3 


-O.  12 


t45.60 

til  — 
t45-  9i 
J45.98 


-0.09 
•0. 07 
-0.05 


46.03 
46.  07 
46.08 
46.08 
46.  07 


—0.04 
— o.  01 
o.  00 
+0.01 
+0.03 


46- 04 +0.05 

45.  75 


+0. 10  j 

-f-O.  II 


45. 64 
45.51 
45. 36 

45-  20 
45-  02 


+0. 13 
+0. 15 
+0. 16 
+0. 18 
+0. 20 


44.82  , 
44.6i  +0'21 

44.38  !°23 
44. 13 

+0.26 

43-  87  +0.28 


43.  59 
43-  30 
42.99 
42.66 
42.  32 

41.96 
41.59 
41.  20 
4o.  79 
40.36 


+0.29 
+0.31 

+<>•  33 
+0.34 
+0.36 

+o.37 
+0. 39 
+0.41  I 
+0.43  1 
+0.44 


11% +°* 
38.99 +0' 47 

38.00  !°- 50 

°  +0. 52 


37.  48 
36.95 
36.40 
35-  83 

35-  25 


+0. 53 
+0. 55 
+0.57 
+0.58 
+0.60 


°  +0. 67 
-131-44 


Arg. 


480 
481 
482 
483 
484 

485 
486 

487 
488 

489 

490 
491 
492 
493 
494 

495 
496 
497 
498 
499 

500 
501 
502 
503 
504 

505 
506 

507 
508 

509 

5io 
5ii 
512 

513 
514 

515 
5i6 
517 

5i8 

519 

520 
521 
522 

523 
524 

525 
526 
527 
528 
529 

53o 
531 
532 
533 
534 

535 
536 
537 
538 
539 

54o 


(v.  c.  o) 


31.44 
30.75 
30.05 

29.  33 


27.  85 
27.09 
26.  32 


23.90 
23. 07 
22.  23 
21.37 
20.  50 

19.  61 
18.71 

17.  79 
16.  87 


14.  97 
14. 01 

13-  03 
12. 04 
11.03 

10. 01 
08.98 

07  94 
06.89 


^04.  75  , 
103.  66  + 
102.  56 
toi.  45 


99-  18 
98.04 
96.88 
95.71 
94-53 

93-  34 
92.  15 
9o.94 
89.  72 


87.  25 
86.00 

84.  74 
83.  48 
82.  20 

80.91 
79.62 
78.  32 
7701 


-  74  36 
73-  02 
71.68 

7o.33 
68.  97 

-  67.61 


+0.69 

+0 

70 

-fo 

72 

+0 

73 

+0 

75 

+0 

76 

+0 

77 

fo 

79 

+0 

81 

+0 

82 

+0 

83 

+0 

84 

+0 

86 

+0 

87 

+0 

89 

+0 

90 

+0 

92 

+0 

92 

+0 

94 

+0 

96 

+0 

96 

+0 

98 

+0 

99 

+1 

01 

+1 

02 

+1 

03 

+  1 

04 

+  1 

05 

+1 

06 

+  1 

08 

+  1 

09 

+1 

10 

+  1 

11 

+  1 

13 

+1 

14 

+1 

+  1 

16 

+  1 

17 

+  1 

18 

+  1 

19 

+  1 

19 

+1 

21 

+  1 

22 

+  1 

23 

+  1 

24 

+  1 

25 

+  1 

26 

+  1 

26 

+1 

28 

+  1 

29 

+1 

29 

+1 

30 

+1 

3i 

+1 

32 

+1. 

33 

+  1. 

34 

+  1. 

34 

+1. 

35 

+1. 

36 

+1. 

36 

Arg. 


54o 
541 
542 
543 
544 

545 
546 
547 
548 
549 

550 
551 
552 
553 
554 

555 
556 
557 
558 
559 

56o 
56i 
562 
563 
564 

565 
566 

567 
568 

569 

57o 
57i 
572 
573 
574 

575 
576 
577 
578 
579 

580 
581 
582 
583 
584 

585 
586 

587 
588 

589 

590 
59i 
592 
593 
594 

595 
596 
597 
598 
599 

600 


-67.  61 
66.  23 
64.  85 
63.  46 
62. 07 

-60.67 
59-26 
57.  85 
56.  43 
55-00 

-53-  57 
52.  14 
50.70 
49-25 
47.8o 

-46.  34 
44.88 
43-41 
4L94 
40.  46 

-38.98 
37-  49 
36.00 

34.51 
33-  02 

-3i.  53 
30.03 
28.  53 
27. 02 

25.51 

—24. 00 
22.  49 
20.  97 
19.  46 
17.94 

— 16.  42 
14.90 
13.  38 
n.86 
10.  34 

-  8.82 
7.  29 
5-  77 
4-  25 
2.  72 

—  1.  20 
+  0.32 

1.84 
3-  36 
4.88 

+  6.40 
7.  92 
9-44 
io.95 
12.  46 

4-I3-  97 
15.  48 
16.99 
18.  49 


+  21.49 


+  1 

•43 

+1 

•44 

+1 

•45 

+1 

•45 

+1 

.46 

+1 

.46 

+1 

•47 

+  1 

•47 

+  1 

.48 

+  1 

.48 

+1 

•49 

+  1 

•49 

+  1 

•49 

+  1 

•49 

+1 

49 

+1 

•50 

+1 

.50 

+  1 

•  51 

+  1 

•5i 

+1 

•51 

+1 

•51 

+1 

•52 

+1 

51 

+1 

•52 

+1 

•52 

+1 

52 

+1 

52 

+1 

52 

+1 

•52 

+  1 

52 

+  1 

•53 

+1 

•  52 

+1 

•52 

+1 

•53 

+1 

52 

+1 

•  52 

+1 

•52 

+1 

•52 

+1 

•52 

+1 

52 

+1 

•52 

+1 

52 

+1 

•51 

+1 

•5i 

+1 

•51 

+1 

•51 

+1 

•51 

+1 

.50 

+1 

50 

+1 

.50 
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371 


Arg. 


10 
11 
12 
13 
M 

15 
16 

17 
18 

19 

20 
21  I 
22 
23 
24 

25 
26 

27 
28 

29 

30  1 

31  . 
32 
33 
34 


35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 

49 

50 
5i 
52 
53 
54 

55 
56 
57 
58 
59 

60 


(v.c.o) 


+75-52 
74-  43 
73-  33  . 
72.  23 
71.  12 

4  70. 00 
68.87 

67-  74 
66.60 

65.  45 

+64.  29 

63-  13 
61.  96 
60.  79 
59-6i 

-158.  42 
57-  22 
56.  02 
54-81 
53.6o 

+52.  38 
5J.  15 
49-  92 
48.68 

47-  44 

-f  46.  20 
44-95 
43-  7o 
42.44 
41.  17 

+39-  90 
38.  62 
37-  34 
36.  06 

34.  78 

+33-  49 
32.  20 
30.91 
29.  61 
28.  30 

-f  27.  00 
2569 
24.  38 
23.  07 
21.75 

+20.43 
19.  11 

17.  79 
16.  47 

15.  14  . 

+  13.  82 
12.  50 
11.  17 

9.  83 
8.  50 


+ 


•  17 
.84 


7- 
5- 
4- 5i 
3.18 
1.84 


-f  0.51 


Arg. 


60 
61 
62 

63 
64 

65 
66 

67 
68 

69 

70 
7i 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
'  86 

87 
88 

89 

90 

91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 

103 
104 

105 
106 
107 
108 
109 

no 
III 

112 

113 
114 

ti5 

116 

117 
118 
119 


{v.c.o) 


+  0.51 

-  o.  82 

2-  15 

3.48 
4.82 

-  6.15 
7.48 

8.80 
10. 13 
II.  46 

-12.  79 
14.  II 
15.43 

16.  75 
18. 07 

-19.  38 
20.  69 
22. 00 

23.31 
24.  62 

-25.  92 

27.  22 

28.  52 
29.81 
31.  10 

-32.  38 
33-  66 
34.  94 
36.  22 

37-  49 

-38.  75 
40. 01 
41.27 
42.  52 
43-  77 

-45. 01 
46.  25 
47-  48 
48.71 
49.  93 

-51.  15 
52.  36 
53-  56 
54.  76 

.  55-  95 

"57-  14 
58.  32 

59-49 
60.66 
61.82 

-62.  97 

64.  11 

65.  25 
66.38 
67.50 

-68. 62 

69.73 
70.  83 
71.92 
73- 01 

-74.09 


Arg. 


120 
121 
122 

123 
124 

125 
126 
127 
128 
129 

13" 
131 
132 
133 
134 

135 
136 
137 
138 
139 

140 
141 
142 

M3 
144 

145 

146 

147 
148 
149 

150 
151 
152 
153 
154 

155 
156 
157 
158 
159 

160 
161 
162 

163 
164 

165 
166 
167 
168 
169 

170 

171 
172 

173 
174 

175 
176 
177 
178 
179 

180 


(r.  c.o) 


74.09 

75- 16 
76.  22 
77-  27 
78.31 

79-  35 
80.38 
81. 40 
82.  40 
83.40 

84.39 

85.  37 

86.  34 

87.  30 

88.  25 

89.  20 

90.  14 
91.06 
91.97 
92.88 

93.  77 

94-  65 

95-  52 
96.38 
97-  24 

98.08 
98.91 

99  73 
00.54 

OI-33 

02. 11 
02.  89 
03.66 
04.41 

05.  15 

05.88 

06.  60 

07.31 
08. 00 
08.68 


09.35 
10. 01 
10.66 
11.30 
".93 

12.  54 

13.  13 
13-  72 

14.  29 
14.  85 

15.40 
15.94 
16. 46 
16.98 
17.48 


-1.07 
-1.06 
•1.05 
-1.04 
-1.04 

-1.03 
-1.02 
- 1. 00 
- 1. 00 
-0.99 

0.98 
-0.97 
0.96 
•0.95 
-0.95 

0.94 

o.  92 
-0. 91 
-0.91 

0.89 
0.88 

o.  87 
-0.S6 
-0.86 

0.84 

-0.83 
o.  82 

-0.81 
0.79 

-0. 78 

o.  78 
-0. 77 

o.  75 
-0.74 

-0.73 

0.72 
-0.71 

0.69 
-0.68 

o.  67 

0.66 
0.65 

-0.64 
0.63 

-0.61 

0.59 
0.59 
0.57 
0.56 

0.55 

0.54 
0.52 
0.52 
-0.50 
-0.49 


18.44  4I 

o  -O.46 

18.90 

J  -0.45 

19.78  °'43 
7   '  -O.42 


Arg. 


180 
181 
182 

183 
184 

185  I 

186 

187 

188 

J89 

190 
191 
192 

193 
194 

195 
196 

197 
198 
199 

200 
201 
202 
203 
204 


205 
206 
207 
208 
209 


210 
21 1 
212 

213 
214 

215 
216 

217 
218 
219 

220 
221 
222 
223 
224 

225 
226 
227 
228 
229 

230 
231 
232 
233 
234 

235 
236 

237 
238 
239 

240 


(v.  c.  o) 


20.  20 

20.  61 

21.  OI 


0.41 
0.40 

21.39  0 

O.36 


21.  76 


22.  12 
22.  46 

22.  79 

23.  II 
23.41 

23.  70 

23.  97 

24.  24 
24.49 

24.  72 

24.94 

25.  15 
25.  35 

25.  53 
25.70 

25.85 
26. 00 

26.  13 
26.  24 
26.  34 

26.43 
26.  50 
26.  56 
26.61 
26.  64 

26.65 
26.66 
26.65 
26.63 
26.  59 


-0.34 
0.33 
-0.32 
-0.30 

o.  29 

0.27 
-0. 27 
-0.25 

o.  23 

O.  22 


0. 

21 

0. 

20 

0. 

18 

0. 

'7 

0. 

15 

0. 

15 

0. 

13 

0. 

11 

0. 

10 

0. 

09 

-0.07 
-0.06 
0.05 
•0.03 
-o.oi 

— o.  01 
+0.01 
4-0.02 
+0.04 
+0.05 


26.40 :°- 08 

126.31 10-09 
26.20  +°-u 

4-0. 11 
26.09  , 

25. 96 !°- 13 

nisi 
25.65 +o- 16 
25.48 


+0.17 
+0. 18 


25. 30 
25. 10 
24.88 

24. 65 
24.41 


+0. 20 
+0.22 
+0.23 
4-0.24 
+0.25 


24. 16 , 

23.61  ; 

0  +0. 29 
21.  \i  T 

0  0  4-0.31 
23.01  ;  * 

0  4-0.32 

22.69  , 
22.36  ta  33 

22.01  T0^ 
21.65  !°>36 

21.28  !0-37 
4-0.39 


—120. 89 


Arg. 


240 
241 
242 
243 
244 

245 
246 

247 
248 

249 

250 

251 
252 

253 
254 

255 
256 

257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 

277 
278 
279 

280 
281 
282 

283 
284 

285 
286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 

297 
298 
299 

300 


(v.c.o) 


// 

20. 89 
20.49 

20. 07 

19.65 

19.  21 

18.  76 
18.  29 
I7.8I 

17.  32 
16.82 

16.3I 
15-  78 
15.  24 
14.69 
14.  12 

13.  54 
12.95 
12.35 
11.73 
1 1.  10 

10.47 
09.  82 
09.  15 
08.  47 
07.  78 

07. 08 
06.  37 
05.  65 
04.  92 
04.  17 

03.  42 
02.  65 
01.  87 
01.  08 
00.  28 


4-0. 40 
4-0. 42 
+0. 42 
4-0. 44 
+0.45 

4-0. 47 
4-0. 48 
+0.49 
4-0.50 
+0.51 

+0.53 
+0.54 
+0.55 
+0.57 
4-0.58 

+0.59 
4-0.60 
4-0. 62 
4-0.63 
4-0.63 

40.65 
+0. 67 
4-0.68 
4-0.69 
4-0. 70 

4-0.71 
40. 72 
+0.73 
+0.75 
+0.75 

+0. 77 
4-0.78 

+0.79 
4-0.80 
4-0.81 


99*  47  4-082 


95-  24 

94.  37 
93.  49 
92. 60 
91.69 

90.77 
89.84 
88.90 
87.96 
87.01 

86.05 
85.08 
84.09 
83.09 
82.09 

8T.08 
80.06 
79-  02 
77.98 
76.93 

75.88 


4-0. 87 
4-0.88 
+0.89 
4-0. 91 
4-0.92 

+0.93 
+0.94 
+0.94 

+0.95 
+0.96 

4-0.97 
+0.99 
41.00 
4-1.00 
+  1.01 

4-1.02 
4-1.04 
+  1.04 
41.05 
+  1.05 
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Table  X. — Arg. 


Action  of  Saturn. 


Arg. 


300 

302 
303 
304 

305 
306 

307 
308 

309 

3io 
3ii 
312 
313 
314 

3^5 
3i6 
317 
3i8 

319 

320 
321 
322 
323 
324 

325 
326 
327 
328 

329 

330 
33i 
332 
333 
334 

335 
336 
337 
33* 
339 

34o 
34i 
342 
343 
344 

345 
346 
347 
348 
349 

35o 
35i 
352 
353 
354 

355 
356 
357 
358 
359 

360 


(V.C.O) 


// 

-75.88 
74.  82 
73-  75 
72.  67 
71.58  . 

-70.  48 
69.38 
68.  27 

67.  15 
66.  02 

-64.  89 

63-  75 ; 

62. 60 

61.  45 
60.  29 


59-  12 
57-94 
56.76 
55-57 


-53-  18 
51.97 
50.  76 

49-  54 
48.  32 

-47.09 
45.  86 
44.  62 
43-  37 
42.  12 

-40.  87 
39.6i 
38.  35 
37.08 
35.8i 

-34-  53 
33-  25 
31.97 
30.68 

29.  39 

-28.  10 
26.80 

25.  5o 
24.  20 
22.  89 

21.  ^ 
20.  27 
18.95 
17.  63 
16.  32 

-I5.OO 


II.03 
9.  70 

-  8.37 
7.04 

5.71 
4.  38 
3-05 


+1 

.06 

+  r 

.07 

+  1 

.oS 

+  1 

.09 

+  1 

.  10 

+  1 

.  10 

+  1 

.  11 

+  1 

.  12 

+  1 

.13 

+  1 

•  13 

+  1 

•  14 

+  1 

■  15 

+  1 

•  '5 

+  1 

.  16 

+  1 

•  17 

+  1 

.  18 

+  1 

.  iS 

+  1 

•  *9 

+  1 

•  19 

+  1 

.  20 

4-1 

.  21 

4-1 

.  21 

+  1 

.  22 

+  1 

.  22 

4-1 

.23 

+  1 

•23 

4-1 

•  24 

4-1 

•  25 

4-1 

•  25 

4-1 

•  25 

4-1 

.26 

4-1 

.  26 

4-1 

•27 

+  1 

•  27 

4-1 

.28 

+  1 

.28 

4-1 

.  28 

+  1 

.29 

Hi 

•29 

4-1 

29 

+  1 

-30 

+  1 

■30 

4-1 

•30 

-f  1 

•3' 

4-1 

•3» 

4-1 

•  3' 

4-1 

•32 

4-1 

•32 

4-1 

.31 

+  1 

•32 

4-1 

■32 

+  1 

■32 

4-1 

•  33 

+  1 

•33 

4-1 

■33 

4-1 

•33 

4-1 

•33 

+  1 

•33 

4-1 

•33 

+  1 

•34 

Arg. 


(v.c.o) 


360 
36i 
362 
363 
364 

365 
366 

367 
368 

369 

37o 
37i 
372 
373 
374 

375 
376 
377 
378 
379 

380 
38i 
382 
383 
384 

385 
386 

387 
388 

389 

39o 
39i 
392 
393 
394 

395 
396 
397 
398 
399 

400 
401 
402 

403 
404 

405 
406 
407 
408 
409 

410 
411 
412 

413 
414 

415 
416 

417 
418 
419 

420 


—  1 


+ 


-7i  , 
0.38  I 
o-95  , 
2.  28  + 

3.62  r 


+ 


4-  95 

6.  28 

7.  62 

8-95 
10.  28 


+  1 1.  61 
12.  94 

14.  27 

15.  59 

16.  92 


18.  24  , 
I*  56  I 
20.88  + 

22.  19  . 

23.  5o  , 


•24.81 

26. 13 ! 

27. 44  . 
28. 74 ! 

30. 04  + 


+31.34 
32. 63 
33. 93 
35. 22 
36. 50 


+37. 78  , 

39-  o5  4 

40-  33  . 
41.60  + 
42.  86  I 

+44.  12 
45-  37 
46.  62 
47-  86 
49-  10 

+5°.  34 
51.57 
52.  79 
54- 01 
55.  22 

+56.  43 
57.63 
58.  82 

60.  01 

61.  19 

+62.  36 

63.  53 
64.69 

65.  84  ■ 

66.  99 

+  68.  13 

69.  26 

70.  38 
7r.5o 
72.  61 

+73.71 


•33 
■33 
•33 
•34 
33 

33 
•34 
■33 

33 

33 

33 
■33 
32 

■33  ■ 
■32 

32 
32  1 
■3«  ; 
3'  '| 
31  1 


Arg. 


420 
421 
422 

1  423 

;j  424 

j  425 
l  426 
[  427 
428 

429 

430 
431 
432 

433 
434 

435 
436 
437 
438 
439 


(v.c.o) 


.32  j 
.31 

•  30 
.30 
.30 

.29 

.30 

•  29 

.  28 
.28 


4-1 

•  25 

+  1 

•  25 

4-1 

.  24 

4-1 

•  24 

4-1 

.24 

4-1 

■  23 

4-1 

.  22 

4-1 

.  22 

4-1 

.  21 

+  1 

.  21 

4i 

.  20 

4-1 

•  19 

4-1 

•  19 

4-1 

.  iS 

4-1 

•  17 

4-1 

4-1 

.  16 

4-1 

•  15 

4-1 

•  15 

4-1 

•  14 

4-1 

.13 

4-1 

.  12 

4-1 

.  12 

4-1 

.  11 

4-1 

.  10 

440 
441 
442 

443 
444 

445 
446 
447 
448 
449 

ij  45o 

I  45i 

!l  452 

i|  453 

j  454 

!  455 
456 
457 
458 
459 

460 

46  r 
462 
463 
464 

465 
466 

467 
468 

469 

47o 
47i 
472 
473 
474 

475 
476 

477 
478 
479 

480 


// 

+ 

73-  7i 

74.8o 

75-88 

76.96 

78.03 

+ 

79.09 

80.  14 

81.  18 

82.  22 

83.  24 

+ 

84.  26 

85.  27 

86.  26 

87-  25 

88.  23 

+ 

89.  20 

90.  15 

91.  10 

92.04 

92.  97 

+  93.89 

94.80 

95.69 

96.57 

97-45 

+ 

98.  32 

99-  17 

100.  02 

100.  85 

101.  67 

+ 

102.  48 

103.  28 

104.  07 

104.  85 

105.  61 

+ 

106.  36 

107.  10 

ro7.  83 

108.  55 

109.  26 

+ 

109.  95 

1 10.  63 

ni.  30 

in.  96 

112.  60 

+ 

"3-  23 

113.  85 

1 14.  46 

115.06 

115.64 

+ 

116.  20 

116.  76 

117.30 

117.83 

118.  35 

4-1.08 
4-1.08 
4-1.07 
4-1.06 

4-1.05 
4-1.04 
4-1.04 
4-1.02 
4-1.02 

4-1. 01 
4-0.99 
4-0.99 
4-0.98 
4-0.97 

4-0. 95 
4-0.95 
+0.94 
+0.93 
4-o.  92 


+0 

9i 

4-0 

89 

4-0 

88 

4-0. 

88 

4-0 

87 

4-o 

85 

4-o 

85 

4-o 

83 

4o 

82 

+0 

81 

+0.80 
4-0.  79 
+0.  7S 
40.76 
4-0. 75 

4-0.74 
4-0. 73 
+0.72 
40.71 
4-0.69 


+0. 67 
4-0.66 
+0.64 
+0. 63 

4-0. 62 
4-0.61 
4-0.60 
+0. 58 
+0.56 

+0.56 
+0.54 
40.53 
+0.52 
4-0.50 


Arg. 


+  118.85  ^ 
1  0  4-0.40 

4-0.47 

[20.  2Q 

r2o.  74  T45 

4-0.43 

121.  17 


480 
48l 
482 
483 
484 

485 
486 

487 
488 

489 

490 
49T 
492 

493 
494 

495 
496 
497 
498 
499 

500 
501 
502 
503 
504 

505 
506 
507 
508 
509 

5io 

5ii 
512 

5^3 
5M 

515 
5i6 
517 
5i8 
5i9 

520 
521 
522 
523 
524 

525 
526 

527 
528 

529 

53o 
53i 
532 
533 
534 

535 
536 
537 
538 
539 

54o 


(v.  c.  o) 


+ 


+ 


+ 


+ 


21.  17 

21.59 

22.  00 
22.  40 
22.  78 


4-0.42 
4-0.41 
4-0. 40 
4-0.38 
4-0. 37 


4-0.36 
4-0.34 


23.  15 
23-51 

23.  85  ,  0  „ 

24.  18  +a33 
24.  49 


4-0.31 
+0.30 


24.  79 
25.08 

25.  35 
25.  61 
25.86 


4-0.29 
4-0. 27 
4-0. 26 
+0. 25 
4-0. 23 


26. 
26. 


09  , 
*  4-0.22 

26.51  I0" 
26.70+°' 19 

'    4-0.  16 


27.31 
27.  43 
27.  53 


+0. 13 
4-0. 12 
4-0. 10 
40.09 

27-62  +o.os 
27-  70+0.06 
27'76  +o.„S 

27. 81  ;  3 

+0.03 

4-0. 02 


27.84 


O.  00 
o.  01 
-0. 02 
0.04 
-0.05 

—0.07 
-0.08 


Arg. 


(v.c.o) 


27.86 
27.86 
27. 85 
27. 83 

27.  79 

27.  74 
27.  67 

27.  59 
27.  50 
27.  39 


27.  27 

'     '  -o.  14 

27. 13  * 

26.98  °- 15 
26.81  -alJ 

,    r      -0.  If* 

26.  6x 

°  — o.  19 


26.  44 
26.  23 
26. 01 
25.  78 
25.  53 


-0. 21 

-O.  22 

-0.  23 

O.25 

-o.  27 


28 


25.  26 
24.98 

24.69  -°*  29 
y  -0.7.0 

2*39  _0/  2 
24. 07 

'  -0.34 


-0.34 
-0.36 

-o.  38 


23.  73 

23-  39 

23-03 

22.  65 

22.  26  -°  39 
-o.  40 

121.86 


54o. 
54i 
542 
543 
544 

545 
546 
547 
548 
549 

550 
551 
552 
553 
554 

555 
556 
557 
558 
559 

560 
56i 
562 
563 
564 

565 
566 

567 
568 

569 

57o 
57i 
572 
573 
574 

575 
576 
577 
578 
579 

580 
581 
582 
583 
584 

585 
586 
587 
588 
589 

59o 
59i 
592 
593 
594 

595 
596 
597 
598 
599 

600 


// 
21.86 

21-45 
21.  02 
20.  58 
20.  13 


+ 


+ 


+ 


+ 


+ 


19.66 
19.  18 
18.68 
18.  17 
17.65 

17.  11 
16.  57 
16.  01 
15-44 
14.  85 

14.  25 
13-  64 
13.  02 
12.  38 
11.73 

11.  07 
10.  40 
09.71 
09.  01 
08.  30 

07.  58 
06.84 
06.  09 
05.  34 
04.  58 

03.80 
03.  01 
02.  20 
or.  38 
00.  56 

99-  73 

98.  88 
98.  02 

97-  15 
96.  27 

95.  38 
94-  48 
93-  57 
9265 
91.71 

90.  77 
89.  82 
88.86 
87.89 
86.91 


+  85.  92 
84.  92 
83.91 
82.89 
81.86 


+ 


+ 


80.82 
79.  78 
78.  73 
77-  67 
76.  60 


+  75.52 
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Table  XL— Arg.  6. 


Action  of  Jupiter  and  Saturn. 


(7'.r.o) 

(v.s.  1) 

(v.C.l) 

{v.c.o) 

(V.S.J) 

(V.C.I) 

1  Arg. 

(v.  c.  0) 

(v.  s.  1) 

(v.c.  I) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

o 

+o.  03 

+0.03 

+0. 02 

20 

0. 00 

—0.03 

-f  0. 02 

40 

—0.03 

0. 00 

—0. 04 

i 

0. 03 

0. 03 

0. 02 

21 

0.  00 

0.  03 

0. 01 

41 

0. 03 

0.  00 

0.  04 

2 

0. 03 

0  02 

0. 03 

22 

— 0.  01 

0.  03 

0.  01 

42 

0. 03 

-f  0.  01 

0.  04 

3 

0.  03 

0. 02 

0. 03 

23 

0.  01 

0.  03 

-f  Q.  OI 

43 

0. 02 

0.  01 

0.  03 

4 

0. 03 

0. 02 

0.  03 

24 

0.  01 

0. 03 

0.  00 

44 

0. 02 

0.  01 

0.  01 

0 

5 

+0.03 

-j-o.  02 

-fo.03 

25 

—0. 02 

-0.03 

0. 00 

45 

—0. 02 

-f  0. 01 

—0.03 

6 

0.  o^ 

0.  01 

0.  o* 

26 

0.  02 

0.  01 

■  0 

— 0.  01 

46 

0. 02 

0.  02 

0.  03 

7 

0.  03 

0.  01 

0.  04 

27 

0.  02 

0.  03 

0.  or 

47 

0. 01 

0.  02 

0.  03 

8 

0.  0* 

0.  01 

0.  04 

28 

0.  OX 

0 

0.  o\ 

0 

0. 01 

48 

— 0.  01 

0.  02 

0.  02 

9 

0.  03 

-\-o.  01 

0. 04 

20 

y 

0.  03 

0.  03 

0. 02 

4Q 

0. 00 

0.  02 

0.  02 

IO 

-fo.03 

0. 00 

+0.04 

30 

—0.03 

—0.03 

—0. 02 

50 

0. 00 

-fo.03 

—0. 02 

ii 

0.03 

0. 00 

0. 04 

31 

0.03 

0.03 

0. 02 

51 

+0. 01 

0.03 

0. 01 

12 

0.03 

0. 00 

0. 04 

32 

0. 03 

0. 02 

0. 03 

52 

0. 01 

0.  03 

0. 01 

13 

0. 02 

—0. 01 

0.03 

33 

0.03 

0. 02 

0.03 

53 

0. 01 

O.O3 

—0. 01 

14 

0. 02 

0. 01 

0.03 

34 

0.03 

0. 02 

0.03 

54 

0. 01 

O.O3 

0. 00 

15 

-f  0. 02 

—0. 01 

-fo.03 

35 

—0.03 

—0. 02 

-0.03 

55 

4-o.  02 

-fO.03 

0. 00 

16 

0. 02 

0. 02 

0.03 

36 

0.03 

0. 01 

0.03  , 

56 

0. 02 

O.O3 

-f  0. 01 

17 

0. 01 

0. 02 

0.03 

37 

0.03 

0. 01 

0.04 

57 

0. 02 

O.O3 

0. 01 

18 

-{-0. 01 

0. 02 

0. 02 

38 

0.03 

0. 01 

0. 04 

58 

0.03 

O.O3 

0. 01 

19 

0. 00 

0. 02 

0. 02 

39 

0.03 

—0.  01 

0. 04 

59 

0.03 

O.O3 

0. 02 

20 

0.00 

—0. 03 

-f  0. 02 

40 

—0.03 

0. 00 

—0. 04 

60 

-fo.03 

-fO.03 

-f 0. 02 

Table  XII. — Arg.  7.    Action  of  Jupiter  and  Saturn. 


Arg. 

(v.c.o) 

{v.s.  1) 

(V.C.I) 

Arg. 

(v.  c.  0) 

(v.s.  1) 

(V.  CI) 

Arg. 

(v.c.o) 

(v.s.  1) 

(v.c.  1) 

// 

// 

// 

// 

// 

// 

// 

// 

0 

—0. 01 

—0.03 

0. 00 

20 

-  0. 03 

0. 00 

—0.03 

40 

-fo.04 

-fo.03 

4-0.03 

1 

0.02 

0.03 

—0. 01 

21 

0.03 

0. 00 

0.03 

4i 

0. 04 

0.03 

0.03 

2 

0. 02 

0.03 

0. 01 

22 

0.02 

+0. 01 

0. 02 

42 

0. 04 

0. 02 

0.03 

3 

0. 02 

0.03 

0. 01 

23 

0. 02 

0. 01 

0. 02 

43 

0. 04 

0. 02 

0.03 

4 

0.03 

0.03 

0. 02 

24 

0. 02 

0. 01 

0. 02 

44 

0. 04 

0. 02 

0.03 

5 

—0.03 

—0.03 

—0. 02 

25 

—0. 01 

-fo.  02 

—0.02 

45 

-fo.04 

-f  0. 02 

4-0. 03 

6 

0.03 

0.03 

0. 02 

26 

—0. 01 

0. 02 

0. 01 

46 

0. 04 

0. 01 

0.03 

7 

0. 04 

0.03 

0. 02 

27 

0. 00 

"0. 02 

— 0. 01 

47 

0. 04 

0. 01 

0.03 

8 

0. 04 

0.03 

0.03 

28 

0. 00 

0.03 

0.00 

48 

0. 04 

-f  o.  01 

0.03 

9 

0. 04 

0.03 

0.03 

29 

+0. 01 

0.03 

0. 00 

49 

0.03 

0. 00 

0.03 

10 

—0. 04 

—0.03 

—0.03 

30 

+0. 01 

-fo.03 

0. 00 

50 

-fo.03 

0. 00 

40. 03 

11 

0. 04 

0.03 

0.03 

3i 

0. 02 

0.03 

-f  0. 01 

5i 

0.03 

0. 00 

0.03 

12 

0.04 

0. 02 

0.03 

32 

0.02 

0.03 

0. 01 

52 

0. 02 

—0. 01 

0. 02 

13 

0. 04 

0. 02 

0.03 

33 

0. 02 

0.03 

0. 01 

53 

0. 02 

0. 01 

0.  02 

14 

0. 04 

0. 02 

0.03 

34 

0.03 

0.03 

0. 02 

54 

0. 02 

0. 01 

0. 02 

15 

—0.04 

—0. 02 

—0.03 

35 

+0.03 

+0.03 

-fo.  02 

55 

-fo.  01 

—0. 02 

4-0. 02 

16 

0. 04 

0. 01 

0.03 

36 

0.03 

0.03 

0. 02 

56 

-fo.  01 

0. 02 

0. 01 

17 

0. 04 

0. 01 

0.03 

37 

0. 04 

0.03 

0. 02 

57 

0. 00 

0. 02 

-f  0. 01 

18 

0.04 

—0. 01 

0.03 

38 

0. 04 

0.03 

0.03 

58 

0. 00 

0.03 

0.  00 

19 

0.03 

0. 00 

0.03 

39 

0. 04 

0.03 

0.03 

59 

— 0. 01 

0.03 

0. 00 

20 

—0.03 

0. 00 

—0.03 

40 

+0.04 

-fo.03 

-fo.03 

60 

—0. 01 

—0.03 

0. 00 
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TABLES  OF  URANUS. 

Table  XIII. — Arg.  8.    Action  of  Jupiter  and  Saturn. 


A 

Arg. 

(  7'  f  C\\ 

(v  c  t) 

(  7!   /"    T  ^ 

(  7f    C   O  \ 

( 7>  r  i\ 

Arc 

I  7!  f  o\ 

(v  s  l) 

(  V  c  1) 

(v  s  2) 

(  7'  f  ">\ 

// 

/' 

// 

// 

// 

// 

tt 

// 

// 

n 
u 

—  O  78 

KJ-  04 

—  O  11 

-fo.  OI 

— 0.  02 

IO 

— O.  60 

— 0.  40 

— O  2Q 

— 0.  04 

— *o.  oi 

I 

O.  69 

0  14 

O  25 

O.  OI 

O.  OI 

11 

O  SI 

0.  40 

O.  24 

0.  05 

0.  01 

2 

O.  56 

0  11 

O  IQ 

O.  OI 

—O.  OI 

X2 

O.  XQ 

O.  XQ 

0. 18 

0.  04 

O.  OI 

3 

O.  42 

0. 30 

O.  12 

O.  OI 

0. 00 

t  33 

O.  26 

0.36 

O.  12 

0. 04 

O.  OI 

4 

O.  26 

0.  26 

—  O.O4 

O.  OI 

-fo.  OI 

34 

—O.  IO 

O.  32 

—O.O5 

0.04 

O.  OI 

c 

o 

 O. 

— O.  21 

4  0.  04 

-j-o.  OI 

-J-O.  OI 

11 

4-o  os 

 O.  26 

_j-o.  02 

— 0.  04 

— O.  OI 

6 

-f  O.  O8 

O.  14 

O.  1 1 

O.  OI 

0.  02 

x6 

O.  21 

O  IQ 

O.  09 

0.  03 

O.  OI 

7 

O.  24 

—  O.  07 

O.  18 

0.  02 

0.  02 

17 

O.  36 

O.  I  2 

O.  l6 

0.  03 

O.  OI 

8 

O.  40 

O.  OO 

O.  25 

0. 02 

0.03 

38 

0.50 

—  O.  04 

O.  22 

0. 02 

O.  OI 

9 

'  °-53 

4  0. 08 

0.31 

0. 02 

0. 04 

39 

O.  62 

-to.  04 

O.  27 

0.02 

—0.  OI 

JO 

4-o  64 

4  0  is 

O  15 

-f"  0.  02 

4-o  Q4 

40 

-In  71 

-f  O.  12 

4-o  10 

—  O.  OI 

0.  00 

1 1 

O  72 

O.  22 

O  17 

0.  02 

0. 04 

A  I 

O  77 

O.  19 

O  11 

0.  00 

— O.  OI 

1 2 

0.  76 

O.  28 

O  IQ 

0.  02 

0.  04 

A1 

O.  80 

O  25 

O  14 

0.  00 

O.  OI 

13 

0^78 

O.  32 

O.  38 

0. 02 

0.  04 

43 

O.  79 

O.3O 

o-  33 

+0.  OI 

O.  OI 

0.  76 

O.  36 

O.  36 

0. 02 

0.  04 

44 

0.  75 

0.  34 

0.30 

O.  OI 

O.  OI 

TC 

*o 

"fo.  7° 

4-o.  %7 

4-o.  xx 

-f  0.  02 

4  O  OA 

45 

-fo.  68 

4-0.  17 

4-0  27 
T  u>  */ 

-j-o.  02 

— O.  OI 

16 

0.  62 

O.  17 

O.  28 

0.  02 

0.  04 

46 

0.  58 

O  17 

O.  22 

0.  02 

O.  OI 

17 

0  si 

O.  36 

O.  22 

O.  OI 

0.  04 

Al 

O  45 

O  16 

O.  l6 

0.  02 

0.  02 

18 

0.  38 

O.32 

O.  15 

4  0. 01 

0.03 

48 

O.3O 

0.34 

O.  09 

0. 02 

0. 02 

*9 

0.  23 

O.  28 

-f  O.  08 

0. 00 

0.03 

49 

0.  13 

0.30 

j  O.  OI 

0. 02 

0. 02 

20 

+0.08 

~h  O.  22 

O.  OO 

0. 00 

-j  o.  02 

5o 

—0.  04 

+0. 24 

—  O.  06 

+0. 02 

—0. 02 

21 

-co8 

O.  15 

—  O.  07 

O.  OO 

0. 02 

5i 

0.  21 

0. 18 

O.  13 

0. 02 

0.03 

22 

0.  23 

4-o.oS 

O.  14 

-  O.  OI 

O.  OI 

52 

o.37 

0.  1 1 

O.  20 

0. 02 

0.03 

23 

o-  37 

O.  OO 

O.  21 

0. 02 

-ho.  OI 

53 

0.  52 

+0.04 

O.  26 

0. 02 

0.03 

24 

0.49 

-O.08 

O.  26 

0. 02 

0. 00 

54 

0.65 

—0. 04 

O.3I 

0. 02 

0.03 

25 

-0.  59 

—O.  l6 

— O.  30 

-0.03 

0. 00 

55 

—0.  76 

—0.  II 

-O.35 

-ho.  02 

—0.03 

26 

0.  65 

O.  23 

0.  33 

0.03 

0. 00 

56 

0.83 

0. 18 

0.37 

O.  OI 

0.03 

27 

0.  69 

O.  29 

o.34 

0. 04 

—0.  OI 

1  57 

0.  87 

0.  24 

O.38 

O.  OI 

0.03 

28 

0.  69 

0.34 

o.34 

0. 04 

O.  OI 

I  58 

0.88 

0.  29 

0.37 

0. 01 

0.03 

29 

0.  66 

O.38 

0.  32 

0. 04 

O.  OI 

59 

0.84 

0.32 

0.35 

O.  OI 

0. 02 

30 

—0.  60 

—O.  40 

— 0.  29 

0.04 

—0.  OI 

60 

—0.  78 

-0.  34 

-O.3I 

-ho.  OI 

— 0. 02 



Table  XIV. — Arg.  9.    Action  of  Jupiter  and  Saturn. 


(v.c.o) 

(V.S.I) 

(V.C.I) 

Arg. 

{v.c.o) 

{v.  S.l) 

(v.ci) 

Arg. 

(v.  CO) 

(V.S.I) 

(V.C.I) 

// 

// 

// 

// 

ft 

// 

// 

// 

O 

{  O.  22 

0. 00 

—0.  14  1 

20 

—0.  14 

—0. 14 

-ho.  07 

40 

—0. 07 

f  0. 14 

-f  0. 07 

O.  21 

—0. 02 

0.  14 

21 

0.  16 

0. 13 

0.08 

4i 

0.05 

0. 15 

0.05 

2 

O.  20 

0. 03 

0.  14 

22 

0.17 

0.  II 

0. 09 

42 

0. 04 

0.  16 

0.05 

3 

O.  19 

0.05 

0. 13 

23 

0.  19 

0. 11 

O.  IO 

43 

—0.  OI 

0. 16 

0.03 

4 

O.  IS 

0. 06 

0. 13 

24 

0.  20 

0.09 

O.  12 

44 

-f  0.  OI 

0. 16 

O.  OI 

5 

-fo.  17 

—0.08 

—O.  12 

25 

—0.  21 

—0.08 

-hO.  12 

45 

+0.04 

-fo.  16 

-ho.  01 

6 

O.  15 

0.  09 

O.  12 

26 

0.  21 

0. 06 

O.  13 

46 

0. 06 

0. 16 

—0.01 

7 

O.  14 

0.  II 

O.  1 1 

27 

0.  21 

0.05 

O.  14 

47 

0.08 

0.  16 

0.03 

8 

O.  12 

O.  12 

O.  IO 

28 

0.  22 

0.03 

O.  14 

:  48 

O.  IO 

0. 15 

0.05 

9 

O.  IO 

O.  13 

O.  09 

29 

0.  22 

—0. 01 

O.  14 

49 

O.  12 

0. 15 

0.05 

10 

4o.o8 

—  O.  14 

—O.08 

30 

—0.  22 

O.  OO 

-fo.  14 

50 

(o.  14 

-f  0. 14 

—0. 07 

11 

O.05 

O.  15 

O.  06 

31 

0.  21 

-fo.  OI 

0.  14 

5i 

0. 16 

0. 13 

0.08 

12 

O.O3 

O.  16 

O.O5 

32 

0.  20 

0.03 

0.  14 

52 

0. 17 

0.  II 

0. 09 

13 

-}-o.  OI 

O.  16 

O.O3 

33 

0.  20 

0.05 

0.  14 

53 

0.  19 

0.  II 

O.  IO 

14 

—  O.  02 

O.  16 

—O.  02 

34 

0.  18 

0. 06 

0. 13 

54 

0.  20 

0. 09 

O.  12 

15 

— O.  04 

—O.  l6 

O.  OO 

35 

—0.  16 

-f  0. 08 

-f  O.  12 

55 

j  O.  21 

-fo.08 

—O.  12 

16 

O.  06 

O.  l6 

-j  O.  OI 

36 

0.  15 

0.  09 

O.  II 

'  56 

O.  21 

0.06 

O.  13 

17 

O.08 

O.  16 

0.03 

37 

0.  13 

0.  II 

O.  IO 

57 

O.  21 

0.  04 

O.  14 

18 

O.  IO 

O.  15 

0.05 

38 

0.  11 

O.  12 

O.O9 

58 

O.  22 

0.  02 

O.  14 

19 

O.  12 

O.  15 

0. 06 

39 

0.  09 

o-  13 

O.08 

59 

O.  22 

-ho.  OI 

O.  14 

20 

—O.  14 

—O.  14 

TO.  07 

40 

-  0.  07 

4o.  14 

+0.07 

|  60 

-hO.  22 

O.  OO 

—O.  14 
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Table  XV.— Arg.  10.    Action  of  Jupiter  and  Saturn. 


Arg. 

\V.  C.  O) 

{V.  S.  I) 

(V.  C.  I) 

1 

{v.  c.  0) 

(V.  S.  I) 

[V.  C.  I) 

Arg. 

(Z>.  C.  O) 

(v.  s.  1) 

(  V.  C.  I  ) 

// 

// 

// 

// 

// 

// 

// 

// 

ft 

o 

— o.  05 

-f  0.  14 

—0. 15 

20 

-f  0. 07 

— 0.  16 

— O.  IO 

40 

—0. 02 

+0. 03 

-f  0.  26 

i 

O.  05 

O.  12 

0. 17 

21 

0.08 

0.  17 

0.08 

41 

0.  03 

0.  05 

0.  25 

2 

O.  04 

O.  II 

0.  19 

22 

0.08 

0.  17 

0. 05 

42 

0. 03 

0. 06 

0.  25 

3 

O.  03 

O.  09 

O.  21 

23 

0.08 

0. 17 

— 0. 03 

43 

0. 04 

0.08 

0.  24 

4 

O.  02 

O.08 

O.  23 

24 

0.08 

0.  17 

0. 00 

44 

0.05 

O.  IO 

0. 23 

5 

— O.  02 

-fo.  06 

— O.  24 

25 

4°«  07 

— 0.  17 

-ho.  OI 

45 

—0. 05 

-fo.  II 

+ O.  21 

6 

— O.  OI 

0.  04 

O.  25 

26 

0.  07 

0.  17 

O.  06 

46 

0.  05 

0.  I* 

0.  10 

7 

O.  OO 

0. o* 

O.  25 

27 

0. 07 

0.  16 

O.08 

47 

0.  06 

.0.  14 

0.  17 

8 

4o.  01 

-fo.  01 

O.  26 

28 

0.  06 

0.  IS 

O.  IO 

48 

0.  06 

0.  15 

0.  15 

9 

O.  OI 

—O.  OI 

O.  26 

29 

0. 06 

0. 15 

0. 13 

49 

0. 07 

0. 16 

0. 13 

IO 

f  O.  02 

—0.03 

—O.  26 

30 

-fo.05 

—0. 14 

+0. 15 

50 

—0.08 

-fo.  16 

4-  0. 10 

1 1 

O.O3 

0. 05 

O.  2D 

31 

0. 05 

O.  12 

0.  17 

5i 

O.  Oo 

0.  17 

O.  Oo 

12 

O.  04 

0.06 

O.  25 

32 

0.04 

O.  II 

0. 19 

52 

0.08 

0. 17 

0.05 

13 

O.04 

0.08 

O.  24 

33 

0.03 

O.O9 

O.  21 

53 

0.08 

0. 17 

-fo.03 

14 

O.05 

0.  IO 

O.  22 

34 

0.03 

O.08 

O.  23 

54 

0.08 

0. 17 

0. 00 

15 

+O.05 

—0.  II 

—O.  21 

35 

-f-o.  02 

—O.06 

+O.24 

55 

—0.07 

-fo.  17 

—0.03 

16 

O.O5 

0. 13 

O.  19 

36 

0. 01 

O.  04 

O.25  i 

56 

0.07 

0.  17 

0. 06 

17 

O.  06 

0.  14 

O.  17 

37 

-f  O.  OI 

O.O3 

O.  26 

57 

0. 07 

0. 16 

0.08 

18 

O.  06 

0. 15 

O.  15 

38 

0. 00 

-  O.  OI 

O.  26  , 

58 

0. 06 

0. 15 

O.  IO 

19 

O.  07 

0.  16 

O.  13 

39 

—O.  OI 

-fo.  OI 

O.  26 

59 

0. 06 

0. 15 

0. 13 

20 

+O.O7 

—0. 16 

—O.  IO 

40 

—0. 02 

4-0.03 

4 O.  26 

60 

—0.05 

-fo.  14 

-0. 15 

Table  XVI. — Arg.  1 1.    Action  of  Jupiter  and  Saturn. 


Arg. 

(v.  c.  0) 

(V.  5.  I) 

O.  c.  1) 

(v.  s.  2) 

(v.  c.  2) 

Arg. 

(v.  c.  0) 

(v.  S.  I) 

(v.  c.  1) 

(v.  s.  2) 

{v.  c.  2) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

0.00 

-fo.  OI 

—0.03 

—0. 02 

—0.05 

30 

0. 00 

—0.  OI 

40.03 

40.02 

40.05 

1 

0. 00 

0.02 

0. 02 

0. 02 

0. 06 

3i 

0. 00 

0. 02 

*  0.02 

0. 02 

0. 06 

2 

0. 00 

0. 02 

—O.  OI 

0.02 

0.06 

32 

0. 00 

0. 02 

4o.  OI 

0.02 

0. 06 

3 

-f  O.  OI 

0.03 

0. 00 

0. 02 

0. 06 

33 

—0.  OI 

0.03 

0.00 

0. 02 

0. 06 

4 

O.  OI 

0. 04 

-fo.  OI 

0.03 

0.06 

34 

O.  OI 

0. 04 

—0.  OI 

0.03 

0. 06 

5 

-fo.  02 

-fo.04 

-fo.  02 

—0.03 

—0.07 

35 

—0. 02 

—0. 04 

—0. 02 

-fo.03 

40.07 

6 

0. 02 

0. 04 

0. 02 

0.03 

0.07 

36 

0. 02 

0.04 

0.02 

0.03 

0. 07 

7 

0.02 

0.05 

0.03 

0.03 

0. 07 

37 

0.02 

0.05 

0.03 

0.03 

0.07 

8 

0.03 

0.05 

0.04 

0.03 

0.07 

38 

0.03 

0.05 

0. 04 

0.03 

0. 07 

9 

0.03 

0. 06 

0. 04 

0.04 

0. 07 

39 

0.03 

0. 06 

0.04 

0. 04 

0. 07 

10 

-fo.03 

-f  0. 06 

-fo.05 

—0. 04 

—0. 07 

40 

—0.03 

—0.06 

-0.05 

40.04 

40.07 

11 

0. 04 

0. 06 

0. 06 

0. 04 

0. 06 

4i 

0. 04 

0. 06 

0.06 

0. 04 

0.06 

12 

0.04 

0. 06 

0. 06 

0. 04 

0. 06 

42 

0. 04 

0. 06 

0. 06 

0. 04 

0. 06 

13 

0. 04 

0. 06 

0. 07 

0.03 

0.06 

43 

0. 04 

0. 06 

0. 07 

0.03 

0. 06 

14 

0.04 

0. 06 

0. 07 

0.03 

0.05 

44 

0.04 

0. 06 

0. 07 

0.03 

0.05 

15 

-fo.04 

40.06 

-fo.08 

—0.03 

—0.05 

45 

—0.04 

—0. 06 

—0.08 

40.03 

40.05 

16 

0. 04 

0. 06 

0.08 

0.03 

0. 04 

46 

0. 04 

0.06 

0.08 

0.03 

0. 04 

17 

0. 04 

0.06 

0.08 

0.03 

0. 04 

47 

0. 04 

0. 06 

0.08 

0.03 

0.04 

18 

0. 04 

0.05 

0.08 

0.02 

0.03 

48 

0. 04 

0.05 

0.08 

0. 02 

0.03 

19 

0.04 

0.05 

0.08 

0. 02 

0.02  ; 

49 

0.04 

0.05 

0.08 

0. 02 

0. 02 

20 

-fo.04 

-fo.05 

-fo.08 

—0. 02 

—0.02 

50 

—0. 04 

—0.05 

—0.08 

-fo.  02 

40. 02 

21 

0.04 

0.04 

0.08 

0. 02 

— O.  OI 

5i 

0. 04 

0.04 

0.08 

0. 02 

-fo.  OI 

22 

0.03 

0.04 

0. 07 

O.  OI 

0.00 

52 

0.03 

0. 04 

0.07 

O.OI 

0. 00 

23 

0.03 

0.03 

0. 07 

O.  OI 

-f  O.  OI 

53 

0.03 

0.03 

0. 07 

O.  OI 

—0.  OI 

24 

0.03 

0.03 

0. 07 

—0.  OI 

O.OI 

54 

0.03 

0.03 

0.07 

-fo.  OI 

O.OI 

25 

-f  0. 02 

-f 0. 02 

-f  0. 06 

0. 00 

-fo.  02 

55 

—0. 02 

—0.02 

—0.06 

0. 00 

—0. 02 

26 

0. 02 

0. 02 

0. 06 

0. 00 

0.03 

56 

0. 02 

0. 02 

0. 06 

0. 00 

0.03 

27 

0. 02 

-fo.  OI 

0.05 

0. 00 

0.03 

57 

0. 02 

—O.  OI 

0.05 

0. 00 

0.03 

28 

O.  OI 

0. 00 

0.04 

-fo.01 

0. 04 

58 

O.  OI 

0. 00 

0. 04 

—0.  OI 

0. 04 

29 

-fo.  OI 

— O.  OI 

0. 04 

O.  OI 

0. 04 

59 

—0.  OI 

-fo.  OI 

0.04 

O.  OI 

0. 04 

30 

O.  OO 

— O.  OI 

+0.03 

-fOfc02 

-fo.05 

60 

0. 00 

-fo.  OI 

—0.03 

—0.02 

—0.05 
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Table  XVII. — Arg.  12.    Action  of  Jupiter  and  Saturn. 


Arg. 



(v.  c  0) 

Arg. 

(V.  CO) 



Arg. 

1 

(V.  CO) 

1 

Arg. 

(v.co) 

! 

Arg. 

(v.  CO) 

Arg. 

(v.co) 

// 

0 

-0. 15 

10 

—0. 07 

20 

+0.08 

30 

4-0. 15  1 

40 

+0.07 

5o 

•  -0.08 

0.  15 

11 

0. 06 

21 

0. 09 

31 

0.15 

4i 

0. 06 

5i 

0. 09 

2 

0.  15 

12 

0. 04 

22 

0. 10 

32 

0. 15  1 

42 

0. 04 

52 

0.  10 

3 

0. 14 

13 

0.03 

23 

0.  II 

33 

0.  14 

43 

0.03 

53 

0.  II 

4 

0.  14 

14 

—0. 01 

24 

O.  12 

34 

0. 14 

44 

4-0. 01 

1  54 

O.  12 

5 

-0.  13 

15 

0. 00 

25 

+0.  13 

35 

+0. 13 

45 

0. 00 

55 

-O.  13 

6 

0.  12 

16 

+0. 02 

26 

O.  14 

36 

O.  12 

46 

— 0. 02 

56 

O.  14 

7 

0.  11 

17 

0. 04 

27 

O.  14 

37 

O.  II 

47 

0. 04 

57 

O.  14 

8 

0.  10 

18 

a  05 

28 

O.  15 

38 

O.  IO 

48 

0.05 

58 

O.  15 

9 

0.08 

19 

0.06 

29 

O.  15 

39 

O.08 

49 

0. 06 

59 

O.  15 

10 

—0. 07 

20 

+0.08 

30 

-fo.  15 

40 

+0.  07 

5o 

—0.08 

60 

—O.  15 

Table  XVIII. — Arg*.  13.    Action  of  Jupiter  and  Saturn. 


Arg. 

(v.  c  0) 

(v.s.  1) 

(v.ci) 

(v.  s.  2) 

(Z'.C2) 

Arg. 

(v.  c  0) 

(V.B.I) 

(v.c  1) 

(V.S.  2) 

(v.c  2) 





// 

// 

// 

 — 

0 

—0. 06 

4-0.  22 

4-0. 15 

+0. 01 

—O.O5 

30 

4o.  06 

—O.  22 

-0. 15 

—O.  OI 

4-0.05 

1 

0.06 

O.  25 

0. 13 

0. 02 

0.05 

3i 

0. 06 

O.  25 

0.13 
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Table  XIX. — Arg.  14.    Action  of  Jupiter  and  Saturn. 
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56.51 

56.45 

56.39 
56.32 
56.25 
56. 19 
56. 13 

56.05 

55.99 
55- 92 
55.85 
55. 79 
55-71 


o  350 

5o 
4o 
30 
20 
10 

o  349 

5o 
4o 
30 
20 
10 

o  348 

5o 
4o 
30 
20 
10 

o  347 

50 
40 
30 
20 
10 

o  346 

5o 
4o 
30 
20 
10 

o  345 

50 
40 
30 
20 


o  344 

50 
40 
30 
20 
10 

o  343 

50 
40 
30 
20 
10 

o  342 

50 
4o 
30 
20 
10 

o  34i 

50 
40 
30 

20 

IO 

o  340 


IO 

20 

30 
40 
50 


IO 

20 

30 
40 
50 


IO 

20 

30 
40 
50 


23 


IO 

20 

30 
40 
50 


24 


IO 

20 

30 
40 
50 


25 


IO 

20 

30 
40 
50 


26  o 

IO 

20 

30 
40 
50 

27  o 

10 
20 

30 
40 
50 

28  o 

IO 

20 

30 
40 
50 


29 


IO 

20 

30 
40 
50 


30 


57  3-54 

57  59-  18 

58  54.  76 

59  5o.  26 

0  45.  69 

1  41.05 

2  36.  33 


31.54 
26.  68 
21.74 
16.  72 
11.63 

6.  47 

9  1.23 
9  55-  91 
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When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 
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When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 
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When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 
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When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 
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When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 


Digitized  by 


Goo<; 


TABLES  OF  URANUS. 

Table  XX. — Avg.-g.    Equation  of  the  Center. 


0 

o 

/ 

150 

0 

10 

20 

40 

50 

151 

0 

10 

20 

40 

50 

152 

0 

10 

20 

40 

50 

153 

0 

10 

20 

20 

40 

50 

154 

0 

10 

20 

40 

50 

155 

O 

JO 

20 

20 

40 

50 

156 

0 

10 

20 

■*o 

40 

50 

157 

0 

10 

20 

20 

40 

50 

158 

0 

10 

20 

30 

40 

50 

159 

0 

10 

20 

30 

40 

50 

160 

0 

E 


o      /  // 

2  33  49-  45 

33  2.  20 
32  14.88 

31  27-49 
30  40. 03 

29  52.51 

2  29   4.  92 

28  17.  27 
27  29.  55 
26  41.  77 

25  53-  93 
25   6. 02 

2  24  18.05 


23 
22 
21 
21 
20 


2  19 
18 
17 
17 


30.02 
41.92 
53-  77 
5-  55 
17.  27 

28. 92 


16 
15 

14 

13 
13 
12 
11 
10 


40.52 
52.06 
3-  54 
14.96 
26.32 

37-  62 

48.86 
0.05 
11.  17 
22.  24 
33.  26 
2   9  44.  21 

8  55.11 
8  5.95 
7  16.74 
6  27. 48 
5  38. 16 
2   4  48.  78 

3  59-  35 
3  987 
2  20.33 
1  30.  74 
2   o  41.  10 

1  59  5i- 4i 

59  1-67 
58  ir.  87 
57  22.02 
56  32.  12 
55  42.  17 

1  54  52.  17 
54  2.13 
53  12.03 
52  21.88 

5i  31-69 
50  41.44 

1  49  51-  15 
49  o.  82 
48  10.43 
4  7  20.00 
46  29.52 
45  38.  99 

1  44  48.  42 


47.25 

7.32 
7-39 
7.46 
752 
759 

7.65 

7-  72 
7.78 
7.84 
7.91 
7.97 

48.03 

.8. 10 
8. 15 
[8.  22 
18.28 
i8.35 
[8.40 

[8.46 
£.52 
18.58 
48.64 

18.70 

£.76 

£.81 
£.88 

(8.93 
£.98 
19.05 

19. 10 

19.  16 

[9-21 

19.26 
19-32 
19.38 

19- 43 

19. 48 
19-54 
19-59 
19.64 
19.69 

19-  74 
19.80 
9.85 
19-90 
19-95 
50.00 

50.04 

50. 10 
50. 15 
50. 19 
50.  25 
50.29 

50.33 

50.39 
50.43, 
50.48 
50.53 
50. 57 


/  o 
O  2IO 

50 
40 
30 
20 
IO 


209 


o 
1  ; 

50 
40 
30 
20 
lo 

o  208 

50 
40 
30 

20 

IO 

o  207 

50 
40 
30 

20 

IO 

o  206 

50 
40 
30 

20 

IO 

o  205 

50 
40 
30 

20 

IO 

o  204 

50 
40 
30 

20 

IO 

o  203 

50 
40 
30 

20 

IO 


50 
40 
30 

20 

IO 


50 
40 
30 

20 

IO 


o  / 

160  o 

IO 

20 

30 
40 
50 

161  o 

IO 

20 

30 
40 

50 

162  o 

IO 

20 

30 
40 
50 

163  o 

IO 

20 

30 
40 
50 

164  o 

IO 

20 

30 
40 
50 

165  o 

IO 

20 

30 
40 
50 

166  o 

IO 

20 

30 
40 
50 

167  o 

IO 

20 

30 
40 
50 

168  o 

IO 

20 

30 
40 
50 

169  o 

IO 

20 

30 
40 
50 

170  o 


0  /  // 

1  44  48.  42 

43  57-  81 
43  7-  15 
42  16.45 
41  25.70 
40  34-  91 
1  39  44. 08 

38  53-  20 
38  2.28 
37  n.32 
36  20.31 
35  29  27 

1  34  38. 18 

33  47-  05 
32  55.  88 
32  4.68 

3i  13-43 
30  22.  14 

1  29  30.  82 

28  39-  45 

27  48. 05 

26  56.  61 

26  5.13 

25  13- 62 

1  24  22.07 

23  30.  48 
22  38.  86 
21  47.  21 
20  5551 
20  3.78 

1  19  12.02 

18  20.  23 
17  28.  40 
16  36.  53 
15  44.  64 
14  52.  71 
1  14  0.75 

13  8.76 
12  16.73 
11  24.  68 
10  32.  59 
9  40.  48 

1    8  48.  33 

7  56.  16 
7  3-96 
6  11.  72 

5  19- 46 
4  27.  17 

1   3  34-  86 

2  42.51 
1  50.  14 
o  57-  75 
1    o  5.32 
o  59  12.87 

o  58  20.  40 

57  27.90 
56  35.38 
55  42.  83 
54  50.  26 
53  57.  66 

o  53   5. 04 


50. 6r 

50.66 
50. 70 
50.75 
50.79 
50.83 

50.88 

50.92 
50.96 
51 


.04 
09 

.13 

• l? 
.20 

25 

29  ( 

32  I 

37 

.40  I 
•44 
.48  I 
.51  I 
•55 

•59 
.62 
•65 
•7o 
-73 
•  76 


52.03 
52.05 
52.09 
52- 1 1 
52. 15 

52. 17 

52.20 
52  24  I 
52.26 
52.29 
52.31  I 

52.35  ' 

52.37 
52.39 
52. 43 
52.45 
52.47 

52.50 

52.52 
52.55 
52. 57 
52.60 
52.62 


9 



E 

/ 

0 

0  / 

0  / 

// 

0 

200 

170  0 

0  53 

5.04 

so 

IO 

S2 

1 2. 40 

40 

20 

SI 

10.  74 

20 

30 

so 

27.  06 

20 

40 

49 

34-  35 

IO 

50 

48 

41.  62 

O 

199 

171  0 

0  47 

48.87 

SO 

IO 

46 

56.  10 

40 

20 

46 

X.  XI 

20 

30 

4S 

10.  51 

20 

40 

44 

17.68 

IO 

50 

43 

24.83 

O 

198 

172  0 

0  42 

31- 96 

SO 

IO 

41 

XQ  08 

AO 

20 

AO 

46.  l8 

IO 

1  30 

XQ 

oy 

S2  26 

20 

40 

39 

O.  32 

IO 

!  50 

38 

7.  37 

O 

197 

173  0 

0  37 

14.40 

SO 

IO 

2.6 

21.  42 

40 

20 

is 

28.  42 

20 

30 

2.4 

2S  40 

20 

40 

33 

42.  37 

IO 

50 

32 

49-  32 

0 

196 

174  0 

O  31 

56.  26 

CO 

IO 

2  T 

2  rn 

40 

20 

20 

IO.  1 1 

30 

17.  01 

20 

40 

28 

23. 90 

IO 

50 

27 

30.77 

O 

195 

175  0 

0  26 

37.64 

SO 

IO 

2S 

44  40 
*\y 

40 

20 

1A 

SI  22 

20 

30 

22 

S8  17 

20 

40 

23 

4-  99 

IO 

50 

22 

11.80 

O 

194 

176  0 

O  21 

18.60 

SO 

IO 

20 

2S  2Q 

•*0«  oy 

AO 

20 

TO 

ly 

XI  18 
O*'  0 

IO 

30 

18 

28  06 

20 

40 

17 

45-  72 

IO 

50 

16 

52.  48 

O 

193 

177  0 

0  15 

59.23 

SO 

IO 

*o 

S  08 

o-  y^ 

AO 

20 

\A 

T 1  T> 

It. 

2.0 

30 

12. 

IO  46 

20 

40 

12 

26.  19 

IO 

50 

II 

32.91 

O 

192 

170  0 

O  IO 

39.63 

50 

IO 

9 

46.  34 

40 

20 

8 

53.05 

30 

30 

7 

59. 76 

20 

40 

7 

6,46 

IO 

50 

6 

13. 16 

0 

191 

179  0 

0  5 

19.86 

50 

IO 

4 

26.  55 

40 

20 

3 

33-  24 

30 

30 

2 

39-  93 

20 

40 

1 

46.  62 

IO 

50 

0 

53.31 

0 

190 

1  180  0 

0  0 

0.  00 

52.64 

52.66 
52.68 
52.71 

52. 73 
52. 75 

52. 77 

52.79 
52.80 
52.83 
52.85 
52.87 

52.88 

52.90 
52.92 

52  94 
52.95 
52.97 

52.98 
53- 00 
53-  02 
53.03 
53-05 
53-o6 

53.07 
53- 08 
53- 10 
53.11 
53- 13 
53- 13 

53- 15 

53. 16 
53- 16 
53- 18 
53- 19 
53.20 

53-  21 

53-21 
53-  22 
53- 24 
53.24 
53-25 

53-25 

53-26 
53-26 
53-27 
53.28 
53.28 

53.29 

53.29 

53  29 
53  30 
53-  30 
53- 30 

53-  31 

53-  31 
53-31 
53.31 
53-31 
53.31 


E 


When  g  is  less  than  1800  the  argument  is  on  the  left  of  the  number,  and  E  is  positive. 
When  g  is  greater  than  1800  the  argument  is  on  the  right  of  the  number,  and  E  is  negative. 
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0 
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// 

0 

0 

// 

0 

0 

0 

0 

// 

O 
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0.  00 

45 

225 

— Q.  *8 

90 

27O 

0.  00 

J35 

3!5 

+9-38 

33 

46 

226 

OI 

33 

01 

I 

181 

— 0.  i% 

Q.  %7 
y  01 

91 

271 

1   ■  00 

J36 

316 

Q. 

y*  01 

182 

0.  65 

32 

Q.  "*6 
ym  0 

OI 

0.  6s 

+ 

32 

01 

2 

47 

227 

92 

272 

137 

317 

Q  "*6 

183 

0  08 

33 

228 

°3 

"T 

33 

138 

3i8 

03 

3 

48 

Q.  11 

93 

273 

0.  98 

Q  11 

y-  00 

184 

32 

+ 

04 

+ 

32 

04 

4 

I.30 

49 

229 

9.  29 

94 

274 

1.30 

!  139 

3X9 

9.29 

■ 

33 

+ 

°5 

-1- 

33 

05 

5 

185 

5° 

230 

— Q.  24. 

y. 

95 

275 

4-1.63 

140 

320 

+9-  24 

186 

3-* 

07 
07 

276 

32 

07 

6 

I.  QS 

*•  yo 

51 

23 1 

Q.  17 

y.  1  / 

96 

I  QS 

141 

321 

Q  17 
7-  1 1 

187 

3^ 

T 

07 

32 

07 

7 

2.  27 

52 

232 

y.  *w 

08 

97 

277 

2  27 

142 

322 

9.  IO 

188 

2.  58 

31 

31 

08 

8 

53 

233 

Q.  02 

98 

278 

2.  s8 

r43 

323 

Q  02 
y.  \j* 

189 

_. 

32 

8.  92 

+ 

10 

32 

10 

9 

2.  90 

54 

234 

99 

279 

2.  90 

144 

324 

8.92 

•31 

+ 

1 1 

+ 

31 

1 1 

10 

190 

—  1.  21 

i  55 

235 

—8.81 

100 

2oO 

-4-*  21 

x45 

325 

4  8.81 

•  3° 

56 

236 

8.  70 

-0 

1 1 

11 

191 

SI 

IOI 

28l 

%  SI 

146 

326 

8.  70 

1.8l 

•  3° 

8.  57 

"T 

13 

282 

+ 

30 

13 

12 

192 

57 

237 

102 

3. 81 

147 

327 

8.  S7 

in 
•  3U 

1  58 

238 

8.43 

*4 

T 

3° 

328 

13 

l93 

4.  II 

103 

283 

4.  II 

148 

8.  41 

.29 

8.  28 

+ 

15 

284 

29 

8.  28 

15 

14 

194 

4. 40 

59 

239 

16 

104 

4.40 

149 

329 

•  29 

+ 

29 

— 

16 

J5 

x95 

— 4.  6q 

.  28 

240 

—8.  12 

io5 

2i>5 

+  4.69 

T5° 

33° 

+8.  12 

196 

61 

17 

1 

28 

x7 

16 

4.  Q7 

241 

7.  QS 
/•  yo 

106 

286 

4-  97 

151 

33i 

7.  QS 

/•  yo 

.  27 

62 

T" 

18 

287 

27 

18 

17 

197 

s.  24 

242 

7. 77 

I'll 

iS 

107 

S  24 

152 

332 

7.  77 
I'll 

18 

27 

1  63 

_|_ 

288 

27 

18 

198 

5.  51 

.26 

243 

7.  59 

108 

S.  SI 

!53 

333 

7.  SQ 
/•  oy 

— 

64 

+ 

20 

289 

+ 

26 

_ 

20 

J9 

199 

5-  77 

244 

7-  39 

109 

5-  77 

26 

154 

334 

7.  39 

1 

.26 

+ 

21 

4- 

— 

21 

20 

200 

—6. 03 

°5 

245 

—7.  18 

no 

29O 

-f  6. 03 

155 

335 

4-7. 18 

6.  27 

_ 

•  24 

66 

246 

6.  97 

21 

24 

156 

21 

21 

201 

in 

29I 

6.  27 

336 

6.  Q7 
v*  yi 

6.51 

- 

•24 

67 

6.75 

+ 

22 

6.51 

+ 

24 

- 

22 

22 

202 

247 

112 

292 

157 

337 

6.  75 

6.  75 

•  24 

68 

248 

6.51 

-J- 

24 

24 

158 

338 

6.51 

24 

23 

203 

IJ3 

293 

6.  7S 

6.97 

.  22 

69 

6.27 

+ 

24 

6.  97 

+ 

22 

6.  27 

_ 

24 

24 

204 

249 

114 

294 

159 

339 

24 

21 

24 

25 

205 

—  7.  18 

70 

250 

—6.03 

26 

"5 

295 

-}  7.  18 

160 

34° 

4  6. 03 

26 

206 

21 

21 

161 

26 

7.  39 

7i 

251 

5.  77 

26 

116 

296 

7.  1Q 

34i 

S.  77 
O'  1 1 

26 

+ 

+ 

20 

162 

27 

207 

7. 59 

.  18 

72 

252 

551 

117 

297 

7.  SQ 

18 

342 

S.  SI 

208 

_j_ 

27 

163 

_ 
z7 

28 

7.  77 

.  18 

73 

253 

5.  24 

118 

298 

7.  77 

18 

343 

5.  24 

— 

+ 

27 

+ 

_ 

27 

29 

209 

7-95 

74 

254 

4-  97 

28 

119 

299 

7-95 

1  164 

344 

4-  97 

•  *7 

17 

28 

3° 

210 

-8.  12 

.  16 

75 

255 

-4-69 

120 

3OO 

-I  8.  12 

16 

165 

345 

4-4.  69 

8.  28 

76 

256 

29 

346 

29 

3i 

211 

4.  40 

X2I 

30I 

8.  28 

166 

4.  40 

8.  43 

- 

•15 

29 

8.  43 

+ 

>5 

167 

29 

32 

212 

77 

257 

4.  11 

122 

302 

347 

4.  1 1 

33 

213 

8.  57 

.  14 

78 

258 

3.81 

T 

30 

123 

303 

8.  S7 
v«  01 

14 

168 

348 

3.81 

30 

8.  70 

.  13 

+ 

30 

8.  70 

+ 

13 

169 

3° 

34 

214 

79 

259 

3.51 

124 

304 

349 

3.5i 

- 

11 

+ 

30 

+ 

11 

- 

30 

35 

215 

 g  gj 

80 

260 

—3.  21 

125 

305 

.1    Q  Qr 

170 
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-r3-  21 

36 
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8.  92 

11 

81 
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2.  90 

+ 

31 
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306 
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+ 

11 
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35i 

2.  90 

3i 

10 

82 
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+ 

32 

+ 

10 

2.  58 

32 

17 
0/ 

217 
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08 

2.  58 
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08 

172 
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83 

263 

+ 

31 

+ 

31 

38 
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2.  27 
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353 

2.  27 

07 

'  84 

264 

+ 

32 

+ 

07 

32 

39 
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9.  17 

07 
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9.  17 

+ 
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07 

32 

40 
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85 
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TABLES  OF  URANUS. 

Table  XXII. — Sum  of  secular  terms  and  terms  of  long  period. 


Year. 

( n  r  c\\ 

\fJ.  C.  V) 

(0  C  l\ 
\H-  L  -  1  ) 

(  n  r  'y  \ 
\  lJ- 

(0  r  \\ 
\fJ' 1 •  3 ) 

1600 

-f-318 

-M  r57 

+3  539 

1     Q  M 

+  248 

+4 

+  18 

10 

308 

1  144 

3  427 

83 

240 

4 

18 

20 

297 

1  130 

3  3M 

83 

232 

4 

17 

30 

287 

1  114 

3  201 

82 

224 

4 

16 

40 

277 

1  096 

3087 

8l 

2l6 

4 

16 

1650 

+  267 

+  1077 

+2972 

+79 

+  208 

+4 

+15 

60 

256 

1  056 

2857 

78 

199 

4 

14 

70 

246 

1033 

2741 

76 

191 

4 

14 

80 

235 

1 009 

2625 

75 

183 

4 

13 

90 

225 

983 

2  508 

73 

174 

4 

13 

1700 

+  214 

+  955 

+  2  39I 

+7i 

-j- 100 

.+4 

+  12 

10 

204 

926 

2  274 

69 

158 

4 

II 

20 

193 

895 

2  I56 

66 

149 

3 

II 

30 

l82 

OOI 

„„„„ 
2037 

64 

141 

3 

IO 

40 

172 

826 

I  9I0 

61 

132 

3 

IO 

1750 

1       tC  T 

+  79° 

+  1  799 

+  59 

+  124 

+3 

+  9 

60 

151 

75i 

1680 

56 

115 

3 

8 

70 

140 

710 

1  560 

53 

106 

3 

8 

oO 

130 

OOO 

1  441 

50 

98 

3 

7 

90 

119 

/r  ~  - 
623 

1  321 

46 

89 

3 

c 
0 

1800 

-\- 108 

H-  577 

-f-i  200 

+  43 

+  81 

+  2 

+-  6 

IO 

97 

528 

1080 

39 

72 

2 

5 

20 

87 

478 

959 

35 

63 

2 

5 

30 

76 

425 

839 

32 

55 

2 

4 

40 

OO 

37 1 

718 

20 

46 

2 

4 

IO5O 

+  55 

+  3r4 

+  597 

+  23 

+  38 

+  1 

+  3 

6O 

45 

256 

477 

19 

29 

I 

2 

70 

34 

195 

356 

15 

21 

+  1 

2 

8O 

24 

132 

236 

IO 

12 

O 

1 

90 

J3 

DO 

-J-  lib 

+  5 

+  3 

O 

+  1 

I900 

-f  3 

4-  1 

—  5 

0 

—  5 

O 

0 

IO 

-  8 

-  69 

125 

-  5 

14 

O 

—  1 

20 

18 

140 

244 

10 

22 

—  I 

1 

30 

28 

213 

364 

15 

3i 

I 

2 

40 

39 

289 

483 

21 

39 

I 

2 

I950 

-  49 

-  366 

—  602 

-27 

-  47 

—  2 

-  3 

6O 

59 

446 

720 

32 

56 

2 

3 

70 

69 

529 

838 

38 

64 

2 

4 

8O 

79 

613 

955 

44 

72 

3 

5 

90 

89 

699 

1  072 

5i 

80 

3 

5 

2000 

-  99 

-  788 

-1  188 

~57 

-  89 

-  3 

-  6 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XX III. — Arg.  i.    Action  of  Neptune. 
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(p.  c.  0) 

(p.  *.D 

(p.  2) 

(P.  C2) 

(P.  s.  3) 

{p.c.3) 

Arg. 

(p.  c.  0) 

(P.  *.x) 

(P.  S.  2) 

(P.  c  2) 

(p.  1.3) 

(P.  c.  3) 

O 

-336 



-88 

-60 



-  8 

4-15 

4-2 
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-5 

0 

0 

6 
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88 

38 

2 
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3 

1 

66 
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6 

59 

4 

5 

0 

0 

7 
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87 

34 
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16 

3 
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67 
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7 

58 

4 

5 
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0 

8 
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87 

30 

0 

16 

3 

0 

68 
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8 
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3 

5 

0 

0 

9 
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27 
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3 
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3 

5 
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0 
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+3 

0 
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+3 

~5 

0 

0 
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84 

l9 
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3 

0 

71 
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9 
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2 

5 
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0 
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3 

16 

3 

0 
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5 

0 

0 
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82 

12 
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16 

2 
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73 
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10 
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2 

5 

0 

0 

l4 
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Ol 
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0 

5 

*5 

2 

1 

74 
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IO 
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5« 

2 

5 

0 

0 

15 
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-80 
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+  5 

4-15 

4-2 

—1 

75 
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+10 

+  55 

+2 

—5 

0 

0 

16 

241 

78 

—  2 

6 

14 

2 

1 

76 

137 

IO 

55 

2 

5 

0 

0 

17 

234 

77 

+  1 

7 

14 

2 

1 

77 

140 

II 

55 

2 

5 

0 

0 
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68 

72 

70 

7 

12 

1 

2 

581 

393 

55 

120 

*9 

0 

2 

3 

522 

78 

74 

64 

8 

11 

1 

2 

582 

392 

58 

118 

*9 

-f  1 

2 

3 

523 

88 

76 

58 

9 

10 

2 

I 

583 

391 

61 

"5 

19 

2 

1 

3 

524 

97 

78 

51 

9 

9 

2 

I 

584 

39° 

63 

ll3 

x9 

3 

1 

3 

525 

—  107 

+  79 

-f-  45 

+  9 

+  8 

4-2 

4-i 

585 

~388 

-66 

—  no 

-18 

4-  4 

—  1 

4-3 

526 

117 

80 

39 

10 

7 

2 

I  ; 

586 

386 

68 

108 

18 

5 

1 

3 

527 

•  126 

81 

32 

10 

6 

2 

I 

587 

384 

70 

105 

17 

6 

—  1 

3 

528 

136 

82 

26 

11 

4 

2 

I 

588 

381 

73 

102 

17 

7 

0 

3 

529 

145 

83 

20 

11 

3 

2 

I 

589 

378 

75 

99 

Io 

g 

0 

3 

53o 

-154 

+  83 

+  14 

4-11 

4-  2 

4-2 

4-i 

590 

-375 

~77 

-  96 

-16 

4-  9 

0 

+3 

53i 

164 

84 

7 

11 

4-  1 

2 

4-i 

59i 

372 

79 

93 

15 

10 

0 

3 

532 

173 

84 

+  1 

11 

0 

2 

0 

592 

369 

80 

90 

14 

IO 

0 

3 

533 

182 

83 

-  5 

11 

—  2 

2 

0 

593 

365 

82 

86 

14 

II 

4-i 

2 

534 

190 

83 

11 

11 

3 

2 

—1 

594 

362 

83 

83 

13 

12 

1 

2 

535 

-199 

+  82 

-  17 

+  11 

-  4 

4-2 

—1 

595 

-358 

-84 

-  79 

—  12 

4-13 

4-i 

4-2 

536 

208 

82 

23 

10 

5 

2 

1 

596 

354 

85 

75 

II 

13 

1 

2 

537 

216 

8l 

29 

10 

6 

2 

1 

597 

35o 

86 

7i 

II 

14 

1 

2 

538 

224 

79 

34 

9 

7 

2 

2 

598 

345 

86 

68 

IO 

14 

2 

2 

539 

233 

78 

40 

9 

8 

2 

2 

599 

341 

87 

64 

9 

15 

2 

2 

54o 

-241 

+  77 

-  45 

-h  8 

-  9 

4-2 

—2 

600 

-336 

-88 

-  60 

-  8 

4-15 

4-2 

+2 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

(p.  c.  0)  (ft.S.  i)  Sec.Var. 

(p.C.l)  Sec.  Var. 

(p.  S.  2)  Sec.Var. 

(p.  C  2)  Sec.Var. 

(P-f-3) 

(p.  s.4) 

(p.  r.  4) 

0 

™  34 

— 229 

—9 

— 1  369 

+  x3 

1    r  tit 

-H47 

+  1 

-|-2o2 

—4 

+54 

+36 

+  1 

4-6 

1 

25 

244 

9 

1366 

13 

150 

260 

4 

55 

35 

1 

6 

2 

17 

258 

8 

1362 

l3 

J53 

J 

259 

4 

55 

34 

2 

6 

3 

—  9 

272 

8 

1358 

14 

155 

I 

258 

4 

55 

2 

6 

4 

0 

287 

8 

1354 

14 

158 

I 

257 

4 

55 

33 

2 

6 

5 

1  Q 
1  O 

—301 

Q 

 O 

— 1  349 

-j-I4 

-f-ioi 

+  255 

—4 

+55 

+32 

+2 

+6 

6 

17 

315 

8 

1345 

M 

163 

0 

254 

4 

55 

31 

2 

6 

7 

25 

329 

8 

1340 

14 

166 

0 

253 

4 

55 

3' 

2 

6 

8 

34 

344 

8 

1335 

14 

I69 

0 

25» 

4 

55 

0 

2 

6 

9 

42 

358 

7 

1  330 

14 

171 

0 

250 

4 

55 

29 

2 

10 

1       C  T 

-t  51 

—372 

—7 

— 1  325 

1     T  A 

+  *4 

+  174 

0 

-h24» 

—4 

+56 

+29 

+2 

+6 

11 

59 

386 

7 

1  320 

14 

177 

0 

247 

4 

56 

28 

2 

6 

12 

68 

400 

7 

1  314 

14 

179 

0 

245 

4 

56 

27 

2 

6 

13 

76 

4'3 

7 

1  309 

14 

182 

0 

244 

4 

56 

26 

6 

14 

85 

427 

7 

1  3°3 

14 

I84 

0 

242 

4 

56 

26 

3 

6 

15 

~r  93 

—441 

—7 

—  1  297 

+  x4 

-f-157 

0 

4  241 

—4 

+56 

+  25 

+3 

+6 

16 

102 

455 

7 

1  291 

15 

I90 

0 

239 

4 

56 

24 

3 

6 

17 

in 

468 

6 

1  284 

15 

192 

0 

237 

4 

56 

24 

3 

6 

18 

119 

482 

6 

1278 

15 

194 

0 

236 

4 

56 

23 

0 

6 

•9 

128 

496 

6 

r  271 

15 

197 

0 

234 

4 

56 

22 

3 

6 

20 

-H37 

—509 

 O 

 I  2D4 

+  x5 

-M99 

0 

-|-232 

-  4 

+56 

^22 

+3 

+  6 

21 

146 

523 

6 

I  257 

15 

202 

0 

230 

4 

56 

21 

3 

6 

22 

154 

536 

6 

I  250 

15 

204 

0 

228 

4 

56 

20 

3 

6 

23 

163 

549 

5 

I  243 

15 

207 

0 

227 

4 

56 

20 

A 

6 

24 

172 

562 

5 

1236 

15 

209 

0 

225 

4 

56 

19 

4 

6 

25 

-f-  Iol 

™575 

-  5 

—  I  229 

-H5 

-f~2I2 

+  223 

—4 

+56 

4-18 

4-4 

4  6 

26 

I90 

588 

5 

I  222 

15 

214 

"1 

222 

4 

56 

18 

4 

6 

27 

I98 

601 

5 

I  214 

15 

217 

I 

220 

4 

56 

17 

4 

6 

28 

207 

614 

5 

I  206 

15 

219 

I 

218 

4 

55 

16 

4 

6 

29 

2l6 

627 

4 

I  I97 

15 

221 

I 

216 

4 

55 

16 

4 

6 

3° 

+  225 

—4 

  I  l09 

+  15 

+  224 

4-214 

—4 

+55 

+  15 

+4 

4-6 

3i 

234 

653 

4 

I  l8l 

15 

226 

212 

4 

55 

15 

4 

6 

32 

242 

665 

4 

I  172 

15 

228 

I 

2IO 

4 

55 

14 

4 

6 

33 

251 

677 

4 

I  163 

15 

23I 

I 

207 

4 

Do 

IX 
1o 

A 

6 

34 

260 

69O 

4 

I  155 

15 

233 

I 

205 

4 

55 

13 

5 

6 

35 

-+-209 

—  J02 

4 

—  I  140 

-fib 

+  230 

-f  203 

-  4 

+55 

4-12 

+5 

4-6 

36 

278 

714 

3 

1 137 

16 

238 

20I 

4 

55 

12 

5 

5 

37 

287 

726 

3 

1 128 

16 

240 

I 

199 

4 

55 

II 

5 

5 

38 

296 

738 

3 

1 119 

16 

242 

I 

I96 

4 

cc 

00 

1 1 

c 

0 

c 
D 

39 

3°5 

750 

3 

I  no 

16 

244 

I 

194 

4 

54 

IO 

5 

5 

40 

1  ... 
~r3r3 

— 702 

—3 

—  I  IOO 

4  16 

1    n  Am 
+  247 

4- 192 

-4 

+54 

4-IO 

+5 

+5 

4i 

322 

773 

2 

I  09I 

16 

249 

190 

4 

54 

9 

5 

5 

42 

331 

785 

2 

I  o8l 

16 

251 

I 

188 

4 

54 

9 

5 

5 

43 

34o 

796 

2 

I  07I 

16 

253 

x 

186 

4 

8 

c 
0 

*> 

44 

349 

808 

2 

I  o6l 

16 

255 

I 

183 

4 

54 

8 

5 

5 

45 

+35s 

—819 

—  2 

—  IO5I 

-fi6 

-f257 

—  I 

4-181 

—4 

+53 

+  7 

+5 

•  +5 

46 

366 

830 

2 

I  04I 

16 

26O 

2 

178 

4 

53 

7 

6 

5 

47 

375 

841 

1 

I  030 

16 

262 

2 

176 

4 

53 

6 

6 

5 

48 

384 

852 

1 

I  020 

16 

264 

2 

173 

4 

CI 

00 

6 

6 

c 

49 

393 

863 

1 

I  OO9 

16 

266 

2 

171 

4 

53 

5 

6 

5 

1 

50 

+401 

-874 

—  1 

—  999 

+  16 

+  268 

—  2 

4-168 

-4 

+53 

+  5 

4-6 

+5 

5i 

410 

885 

1 

988 

16 

270 

2 

166 

4 

52 

4 

6 

4 

52 

419 

895 

1 

977 

16 

272 

2 

163 

4 

52 

4 

6 

4 

53 

427 

905 

—  1 

966 

16 

274 

2 

161 

4 

52 

3 

6 

4 

54 

436 

916 

0 

955 

16 

275 

2 

158 

4 

52 

3 

6 

4 

55 

+445 

—926 

'  0 

-  944 

+  16 

+  277 

—  2 

+156 

-4 

+5i 

+  2 

+6 

+4 

56 

454 

936 

0 

933 

16 

279 

2 

153 

4 

5i 

2 

6 

4 

57 

462 

945 

0 

922 

16 

28l 

2 

150 

4 

5i 

2 

6 

4 

58 

47i 

955 

0 

910 

16 

283 

2 

H7 

4 

5i 

1 

6 

4 

59 

479 

965 

0 

898 

16 

285 

2 

145 

4 

5i 

+  1 

6 

4 

60 

+488 

-975 

+  1 

-  886 

+  16 

+  287 

—  2 

4-142 

-4 

+5i 

0 

47 

+4 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

(p.  CO) 

(p.S.l)  Sec. Var. 

(p.  C  i)  Sec.  Var. 

( p.  S,  2  )  Sec.  Var. 

(p.C.2)  Sec. Var. 

(P-  J.  3) 

(P-  *3) 

(p.  S.4) 

(p.r.4) 



60 

+488 

-  975 

+  1 

-886 

+  16 

+287 

—  2 

+  142 

-4 

+5i 

0 

+  7 

+4 

61 

496 

984 

\ 

875 

16 

289 

2 

139 

4 

50 

0 

7 

3 

62 

505 

993 

86^ 

16 

2QO 

2 

1  %e> 

4 

50 

0 

7 

3 

63 

513 

1  002 

j 

851 

16 

292 

2 

134 

4 

50 

—  1 

7 

3 

04 

522 

1  on 

j 

8}Q 
oy 

16 

204 

2 

131 

4 

5° 

j 

7 

3 

65 

+530 

—  1  020 

+  1 

—827 

+  16 

4  295 

—2 

+128 

-4 

+50 

—  2 

+7 

+3 

66 

538 

1  029 

8i4# 

16 

297 

2 

125 

4 

49 

2 

7 

3 

67 

546 

1  037 

2 

802 

16 

2QQ 
yy 

2 

122 

4 

49 

2 

7 

3 

68 

555 

1  046 

2 

7QO 

16 

vyo 

2 

iiq 

y 

4 

49 

3 

7 

3 

09 

5°3 

1  054 

2 

777 

16 

302 

3 

Il6 

4 

49 

3 

7 

3 

70 

+571 

—i  062 

+  2 

-765 

+  16 

+303 

-3 

+  «3 

-4 

+48 

-  3 

+7 

+3 

71 

579 

1  070 

2 

752 

16 

305 

3 

no 

4 

48 

4 

7 

2 

72 

587 

1  078 

2 

739 

16 

306 

3 

107 

4 

48 

4 

7 

2 

73 

595 

1086 

2 

727 

16 

308 

3 

104 

3 

48 

4 

7 

2 

74 

1  093 

3 

714 

15 

309 

3 

IOI 

3 

47 

5 

7 

2 

75 

+610 

—  1  100 

+  3 

—702 

+  15 

+3IO 

-3 

+  97 

-3 

+47 

-  5 

+  7 

+2 

76 

618 

1  108 

3 

689 

15 

312 

3 

94 

3 

47 

5 

7 

2 

77 

625 

1  115 

3 

676 

15 

313 

3 

91 

3 

47 

5 

7 

2 

7« 

633 

1  122 

3 

663 

15 

315 

3 

88 

3 

47 

6 

7 

2 

79 

641 

1  129 

4 

650 

15 

316 

3 

85 

3 

Aft 
40 

5 

7 

80 

4648 

-1  135 

+  4 

-637 

fi5 

+317 

-3 

+  81 

-3 

446 

-  7 

47 

+  2 

81 

656 

1  142 

4 

624 

15 

318 

3 

78 

3 

46 

7 

7 

1 

82 

663 

1  148 

4 

610 

15 

320 

3 

75 

3 

46 

7 

7 

1 

83 

670 

1 154 

4 

597 

15 

32I 

3 

71 

3 

46 

8 

7 

1 

04 

1  161 

4 

584 

15 

322 

3 

68 

3 

45 

8 

7 

85 

+684 

-1  167 

+  5 

—571 

-f  15 

+323 

"3 

+  65 

-3 

+45 

-  8 

47 

+  1 

86 

691 

1  172 

5 

558 

15 

324 

3 

61 

3 

45 

8 

7 

1 

87 

698 

1  178 

5 

544 

15 

325 

3 

58 

3 

45 

9 

7 

1 

88 

705 

1  18} 

5 

531 

15 

326 

3 

54 

3 

45 

9 

7 

°9 

7JZ 

1  188 

5 

518 

15 

327 

3 

50 

3 

44 

9 

7 

It 

90 

+718 

-1  194 

+  5 

-  504 

4  15 

+  328 

~  3 

+  47 

~3 

+  44 

-  9 

+7 

0 

91 

725 

1  199 

5 

49 1 

15 

329 

3 

44 

3 

44 

10 

7 

0 

92 

731 

1  204 

6 

478 

■  0 

HO 

0 

40 

0 

44 

10 

7 

0 

93 

737 

1  208 

6 

464 

15 

33 1 

3 

37 

3 

44 

10 

7 

0 

94 

1A 1 

743 

1  213 

6 

45 1 

15 

3 

14 

0 

43 

7 

95 

+  750 

-1  218 

+  6 

-437 

+  15 

+332 

-4 

+  30 

-3 

+43 

—  10 

+7 

0 

96 

756 

1  222 

6 

424 

14 

333 

4 

27 

3 

43 

11 

7 

0 

97 

762 

]  226 

6 

410 

14 

333 

4 

23 

3 

43 

11 

7 

0 

98 

767 

1  230 

6 

397 

14 

334 

4 

19 

3 

42 

11 

7 

0 

99 

773 

1  234 

7 

383 

14 

334 

4 

16 

3 

42 

1 1 

7 

—  1 

100 

+  778 

-1238 

+  7 

-369 

+  14 

+335 

-4 

+  12 

-3 

+  42 

—  12 

+7 

—  1 

IOI 

784 

1  241 

7 

356 

M 

335 

4 

8 

3 

42 

12 

7 

1 

102 

789 

1  244 

7 

142 

14 

4 

42 

12 

7 

1 

103 

794 

1  248 

7 

329 

14 

336 

4 

+  * 

2 

4i 

12 

7 

1 

104 

799 

1  251 

7 

315 

14 

H7 

4 

—  7. 
0 

2 

41 

1 2 

7 

105 

+804 

-1  254 

+  8 

—302 

+  14 

+337 

-4 

-  7 

—  2 

+41 

-13 

+7 

—  1 

106 

809 

1  256 

8 

288 

14 

337 

4 

10 

2 

4i 

13 

7 

1 

107 

813 

1  259 

8 

275 

14 

337 

4 

14 

2 

4i 

13 

7 

1 

108 

818 

1  262 

8 

261 

14 

n8 

4 

17 

2 

4i 

13 

7 

2 

109 

822 

1  264 

8 

247 

13 

338 

4 

21 

2 

41 

J3 

7 

2 

no 

+826 

-1  266 

+  8 

-234 

4-13 

+338 

-4 

-  25 

—2 

+41 

-13 

+7 

-2 

III 

830 

1  268 

8 

220 

13 

338 

4 

29 

2 

40 

13 

7 

2 

112 

834 

1  270 

9 

207 

13 

338 

4 

33 

2 

40 

14 

7 

2 

113 

838 

1  272 

9 

193 

13 

338 

4 

36 

2 

40 

14 

7 

2 

114 

842 

1  273 

9 

180 

13 

338 

4 

40 

2 

40 

14 

7 

2 

115 

+845 

-1  275 

+  9 

-167 

+  13 

+338 

-4 

-  44 

—2 

+40 

-14 

+7 

—2 

Il6 

848 

1  276 

9 

153 

13 

337 

4 

48 

2 

40 

14 

7 

2 

117 

852 

1  277 

9 

140 

13 

337 

4 

52 

2 

40 

15 

7 

2 

Il8 

855 

1  278 

9 

126 

13 

337 

4 

55 

2 

39 

15 

7 

3 

119 

857 

1279 

10 

113 

13 

336 

4 

59 

2 

39 

15 

7 

3 

I20 

+860 

-1  279 

+  10 

—  100 

+  13 

+336 

-4 

-  63 

—2 

+39 

-15 

+7 

-3 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

(p.  C.  0)  (p.S.l)  Sec.Var. 

1 

(p.  C  l)  Sec.Var. 

(p.  S.  2)  Sec.  Var. 

(p.     2)  Sec.Var. 

(P-  c>  3) 

\9-  4) 

(p.  c.  4) 

120 

+  860 

-1  279 

+  IO 

—  IOO 

+  13 

+336 

-4 

-  63 

—2 

+39 

-  15 

+7 

3 

121 

O02 

I  2oO 

IO 

87 

1 2 

336 

4 

07 

2 

39 

15 

7 

3 

122 

865 

I  28o 

IO 

73 

12 

335 

4 

71 

2 

39 

15 

7 

3 

123 

867 

I  28l 

IO 

60 

12 

335 

4 

75 

2 

39 

16 

7 

3 

1 2d. 

869 

I  28l 

IO 

46 

12 

334 

4 

78 

2 

1Q 

16 

7 

0 

+  871 

—  I  28l 

+  IO 

-  33 

+12 

+334 

-4 

-  82 

—2 

+38 

—16 

+7 

-3 

126 

073 

I  2oI 

IO 

20 

12 

333 

4 

OO 

38 

16 

7 

3  * 

127 

875 

I  280 

IO 

-  7 

12 

332 

4 

90 

\ 

38 

16 

6 

3 

128 

876 

1 280 

II 

+  6 

12 

33 1 

4 

94 

1 

38 

16 

6 

4 

I2Q 

878 

1 279 

II 

19 

12 

33i 

4 

97 

1 

18 

17 

6 

A 

*t 

I30 

+  879 

—1 279 

+11 

+  32 

+  11 

+33o 

-4 

—  IOI 

+38 

-17 

+6 

-4 

131 

00O 

I  27O 

1 1 

45 

1 1 

329 

4 

!05 

\ 

38 

17 

6 

4 

132 

88l 

I  277 

II 

58 

11 

328 

4 

109 

38 

17 

6 

4 

133 

88l 

1276 

II 

7i 

11 

327 

4 

"3 

1 

38 

17 

6 

4 

114 

882 

I  275 

II 

84 

11 

326 

4 

117 

1 

l8 

18 

6 

135 

+882 

—  I  273 

+11 

+  97 

+  11 

+324 

-4 

—  120 

+38 

—  18 

+6 

-4 

136 

oo2 

I  272 

1 1 

109 

1 1 

323 

4 

124 

\ 

37 

18 

6 

4 

137 

882 

I  270 

II 

122 

11 

322 

4 

128 

37 

18 

6 

4 

138 

882 

I  269 

12 

135 

11 

321 

4 

I3I 

1 

37 

18 

6 

4 

IV) 
*J7 

882 

I  267 

12 

148 

10 

3J9 

4 

r35 

1 

17 

18 

6 

I40 

-f882 

-1265 

+  12 

+  160 

+  10 

+318 

-4 

-139 

+37 

-19 

+6 

-5 

141 

OO  I 

I  263 

12 

*73 

IO 

3*7 

4 

142 

1 

37 

19 

5 

5 

142 

88O 

I  26l 

12 

186 

IO 

3*5 

4 

146 

37 

19 

5 

5 

143 

88O 

1258 

12 

198 

IO 

314 

4 

150 

1 

37 

19 

5 

5 

ISA 

879 

1256 

12 

21 1 

IO 

312 

4 

154 

—  1 

17 
0/ 

IQ 

m 

0 

c 

0 

145 

+  878 

"I  253 

+  12 

+223 

+10 

+311 

-4 

-157 

0 

-1-37 

—  20 

+5 

-5 

I46 

O7O 

I  250 

12 

230 

IO 

309 

4 

IOO 

0 

37 

20 

5 

5 

147 

874 

I  247 

l3 

248 

9 

3°7 

4 

164 

0 

37 

20 

5 

5 

148 

872 

I  244 

l2> 

260 

9 

306 

4 

167 

0 

37 

20 

5 

5 

I4Q 

871 

I  241 

J3 

273 

9 

304 

4 

171 

0 

17 
0/ 

20 

c 

0 

c 

0 

I50 

+  869 

T*238 

+  13 

+285 

+  9 

+302 

-4 

-175 

0 

+37 

—  20 

45 

-5 

151 

OO7 

I  235 

J3 

297 

9 

300 

4 

178 

0 

37 

21 

5 

5 

152 

865 

I  231 

13 

310 

9 

298 

4 

182 

0 

36 

21 

5 

5 

153 

862 

1228 

13 

322 

9 

296 

4 

185 

0 

36 

21 

5 

5 

86O 

I  224 

13 

334 

8 

294 

4 

189 

0 

21 

c 

0 

155 

+  857 

—  I  220 

+  13 

+346 

+  8 

+292 

-4 

—  192 

0 

+36 

—  22 

+4 

-  6 

156 

854 

I  2IO 

14 

..0 
358 

Q 
O 

290 

4 

J95 

0 

36 

22 

4 

6 

157 

851 

I  212 

14 

37o 

8 

288 

4 

199 

0 

36 

22 

4 

6 

158 

848 

I  208 

14 

382 

8 

285 

4 

202 

0 

36 

22 

4 

6 

ISQ 

*J7 

845 

I  204 

14 

394 

8 

283 

4 

205 

0 

36 

22 

4 

6 

l60 

+  842 

—  I  200 

+  14 

+406 

+  8 

+281 

-4 

—208 

0 

+  3° 

-23 

4  4 

—6 

l6l 

839 

I  195 

14 

410 

0 
0 

278 

4 

212 

0 

36 

23 

4 

6 

162 

835 

I  191 

14 

43° 

7 

276 

4 

215 

0 

36 

23 

4 

6 

163 

S3' 

I  186 

14 

442 

7 

273 

4 

218 

0 

36 

23 

3 

6 

164 

827 

I  l8l 

453 

7 

271 

4 

221 

+  1 

24 

0 

6 

165 

+  824 

-I  I77 

+  14 

+465 

+  7 

-f268 

-4 

—224 

+  1 

+36 

-24 

+3 

-6 

166 

020 

I  I72 

14 

477 

7 

200 

4 

227 

1 

36 

24 

3 

6 

167 

8l6 

I  167 

14 

488 

7 

263 

4 

230 

1 

36 

24 

3 

6 

168 

8ll 

I  l6l 

14 

500 

6 

260 

4 

233 

1 

36 

25 

3 

6 

160 

807 

I  156 

14 

5ii 

6 

257 

4 

236 

1 

16 

25 

0 

6 

I70 

+  803 

-I  I50 

+  15 

+523 

+  6 

+  255 

-4 

-239 

+  1 

4-36 

-25 

+  3 

-6 

171 

798 

I  145 

15 

534 

6 

252 

4 

242 

1 

_  r 
30 

25 

3 

6 

172 

793 

I  139 

15 

546 

6 

250 

4 

245 

1 

36 

26 

3 

6 

173 

788 

I  133 

15 

557 

6 

247 

4 

248 

1 

36 

26 

3 

6 

174 

784 

I  127 

15 

568 

6 

244 

4 

251 

1 

36 

26 

3 

6 

175 

+779 

—  I  121 

+  15 

+580 

+  5 

+  241 

-4 

-253 

+  1 

-26 

+3 

-6 

176 

774 

I  115 

J5 

59i 

5 

238 

4 

256 

1 

36 

27 

3 

6 

177 

768 

I  I09 

15 

602 

5 

235 

4 

259 

1 

35 

27 

2 

6 

178 

763 

I  103 

15 

613 

5 

232 

4 

261 

1 

35 

27 

2 

6 

179 

758 

I  O96 

15 

624 

5 

229 

4 

264 

1 

35 

27 

2 

6 

ISO 

+752 

—  I  O9O 

+  15 

+635 

+  5 

+  226 

-4 

-266 

+  1 

+35 

-28 

+2 

-6 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

{p.  CO)  (p.S.l)  Sec.  Var.  ( p.  C  I  )  Sec.  Var. 

(p.S.2)  Sec.  Var. 

(p.  C  2)  Sec.  Var. 

\P'C'3) 

(  n  r  A  \ 

\p.  c.  4; 

I  OO 

+  752 

-1090 

+  15 

+  635 

+5 

4-226 

-4 

-266 

+  1 

+35 

—  2o 

+  2 

c 

— 0 

l8l 

747 

1  003 

l5 

5 

223 

4 

269 

1 

35 

28 

2 

6 

l82 

741 

I  076 

15 

657 

4 

220 

4 

271 

1 

35 

28 

2 

6 

736 

I  069 

15 

668 

4 

216 

4 

274 

1 

35 

29 

2 

6 

184 

730 

I063 

15 

679 

4 

213 

4 

276 

2 

35 

29 

2 

6 

+724 

—  IO56 

+  15 

+  689 

+4 

4-210 

-4 

-278 

+  2 

+35 

-30 

+  2 

—6 

l86 

71s 

I  043 

J5 

700 

4 

207 

4 

2ol 

2 

35 

30 

1 

6 

187 

712 

I  04I 

15 

711 

4 

204 

4 

283 

2 

35 

30 

1 

6 

l88 

706 

I034 

15 

722 

3 

200 

4 

285 

2 

35 

31 

[ 

6 

I89 

700 

I  026 

15 

732 

3 

197 

4 

287 

2 

35 

31 

6 

I90 

{694 

—  I  OI9 

+  16 

+  743 

+3 

+193 

-4 

-28^ 

+2 

+35 

-31 

+  1 

— 6 

191 

Do/ 

I  OI  I 

T  C. 

ID 

753 

3 

190 

4 

29I 

2 

35 

32 

1 

6 

192 

68l 

I  004 

16 

764 

3 

187 

4 

293 

2 

34 

32 

1 

6 

193 

675 

996 

16 

774 

3 

183 

4 

296 

2 

34 

32 

\ 

6 

194 

668 

988 

16 

784 

2 

180 

4 

298 

2 

34 

33 

6 

195 

+662 

—  98O 

+  I6 

+  795 

+  2 

+176 

-4 

—3OO 

+  2 

+34 

-33 

+  1 

—6 

196 

Ace 
t>55 

97 1 

IO 

005 

*73 

4 

30I 

2 

34 

33 

1 

6 

197 

648 

963 

16 

815 

2 

169 

4 

303 

2 

34 

34 

+  1 

6 

I98 

642 

955 

16 

2 

166 

4 

305 

2 

34 

34 

O 

6 

199 

635 

946 

16 

835 

2 

162 

4 

307 

2 

34 

34 

6 

200 

+  628 

-  938 

4-16 

+  845 

+2 

+  159 

-4 

-308 

+  2 

+34 

—35 

O 

— 0 

20I 

021 

929 

ID 

Kcc 
°55 

1 

*55 

4 

3IO 

2 

34 

35 

O 

6 

202 

615 

920 

16 

865 

1 

152 

4 

311 

2 

33 

36 

O 

6 

203 

608 

911 

16 

874 

1 

148 

4 

313 

2 

33 

36 

O 

c 
0 

204 

60I 

903 

16 

884 

1 

144 

4 

315 

2 

33 

36 

O 

6 

205 

+594 

-  894 

4  16 

f  894 

4  r 

4-141 

-4 

-316 

+2 

4-33 

—37 

O 

— 6 

206 

5**7 

ID 

9°3 

I  T 

i  1 

J37 

4 

lift 

2 

33 

37 

O 

6 

207 

580 

875 

16 

913 

0 

133 

4 

319 

2 

33 

38 

—  I 

a 
O 

208 

573 

866 

16 

922 

0 

129 

4 

320 

2 

33 

38 

J 

O 

209 

566 

856 

16 

93i 

0 

126 

4 

321 

2 

32 

39 

6 

2IO 

+558 

-  847 

4-16 

+  94i 

0 

4-122 

-4 

-322 

+3 

+32 

—39 

—  1 

c 

— 0 

211 

55 1 

O37 

ID 

95° 

0 

T  f  ft 

I  lo 

3 

323 

3 

32 

40 

1 

6 

212 

544 

827 

16 

959 

0 

115 

3 

325 

3 

32 

40 

1 

D 

213 

537 

8r7 

16 

968 

—  1 

III 

3 

326 

3 

32 

40 

r 
O 

214 

529 

808 

16 

977 

1 

I07 

3 

327 

3 

31 

4i 

6 

215 

4  522 

-  798 

+  16 

4-  986 

—  1 

+  I03 

-3 

-328 

+3 

+3i 

—41 

—  I 

—6 

2l6 

5*4 

-uu 

/  00 

ID 

994 

1 

IOO 

3 

329 

3i 

42 

1 

6 

217 

507 

778 

16 

1003 

1 

96 

3 

330 

3 

3i 

42 

1 

0 

2l8 

500 

767 

16 

1  012 

1 

92 

3 

331 

3 

3i 

43 

\ 

6 

219 

492 

757 

16 

1  020 

2 

88 

3 

332 

3 

30 

43 

6 

220 

+485 

-  747 

+  16 

4- 1 029 

—2 

4  84 

-3 

-332 

+3 

+30 

-44 

—  2 

—6 

221 

477 

73° 

AD 

1 037 

2 

3 

333 

3 

30 

44 

2 

6 

222 

470 

726 

16 

1045 

2 

76 

3 

334 

3 

30 

44 

2 

6 

223 

462 

715 

16 

1053 

2 

73 

3 

334 

3 

29 

45 

2 

6 

224 

455 

704 

16 

1 061 

2 

69 

3 

335 

3 

29 

45 

2 

5 

225 

+447 

-  693 

4-16 

+1069 

-3 

+  65 

-3 

-336 

+3 

+29 

—46 

—  2 

—5 

226 

440 

OOz 

ID 

1 077 

3 

Ol 

3 

33° 

3 

29 

46 

2 

5 

227 

432 

671 

16 

1085 

3 

57 

3 

337 

3 

28 

47 

2 

5 

228 

424 

660 

16 

1093 

3 

53 

3 

337 

3 

2D 

47 

2 

5 

229 

416 

649 

16 

1  101 

3 

49 

3 

337 

3 

28 

48 

2 

5 

230 

+409 

~  638 

4-16 

4  1  108 

-3 

+  46 

-3 

-338 

+3 

+  27 

-48 

—  2 

-5 

23I 

401 

626 

J5 

1  116 

4 

42 

3 

338 

3 

.  27 

40 

5 

232 

393 

615 

15 

1  123 

4 

38 

3 

338 

3 

27 

49 

2 

5 

233 

386 

603 

15 

1  130 

4 

34 

3 

338 

3 

26 

49 

2 

5 

234 

378 

592 

15 

1  i37 

4 

30 

3 

338 

3 

26 

50 

2 

5 

235 

+37o 

-  580 

f  15 

4-1  144 

-4 

4-  26 

-3 

-339 

+3 

+  26 

-50 

—  2 

-5 

236 

363 

569 

15 

1  151 

4 

22 

3 

339 

3 

25 

5i 

2 

5 

237 

355 

557 

15 

1  158 

5 

19 

3 

339 

3 

25 

5i 

3 

5 

238 

347 

545 

15 

1  165 

5 

15 

2 

339 

3 

24 

52 

3 

5 

239 

339 

533 

15 

1  171 

5 

11 

2 

339 

3 

24 

52 

3 

5 

240 

+332 

-  521 

+  15 

4-i  178 

-5 

+  7 

—2 

-339 

+3 

+  24 

-52 

-3 

-5 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

(p.C.o)  \p.S.  I)  Sec.Var. 

I  • 

(p.C.l)  Sec.Var. 

(p.  S.  2)  Sec.Var. 

(p.  C  2)  Sec.  Var. 

(P-  ^.  3) 

(P.  *4) 

(9.CA) 

240 

+332 

-521 

+  15 

+  1  178 

-  5 

4  7 

—  2 

-339 

r3 

424 

—52 

—3 

—5 

241 

324 

509 

15 

I  184 

5 

4  3 

2 

338 

3 

23 

53 

3 

4 

242 

3!6 

497 

J5 

I  191 

5 

0 

2 

33° 

3 

23 

53 

3 

4 

243 

4°5 

15 

I  197 

5 

—  4 

2 

33° 

3 

22 

54 

3 

4 

244 

30I 

473 

x5 

I  203 

0 

3 

2 

33° 

3 

22 

54 

3 

4 

245 

+  293 

—460 

+  15 

-4-1  209 

-  6 

—  12 

—  2 

-337 

44 

421 

—55 

—3 

—4 

246 

285 

448 

15 

1  214 

6 

16 

2 

337 

4 

21 

55 

3 

4 

247 

277 

43b 

l5 

1  220 

O 

20 

2 

33° 

4 

21 

56 

3 

4 

248 

269 

423 

J5 

1  226 

O 

23 

2 

336 

4 

20 

56 

3 

4 

249 

262 

4 10 

J5 

1  231 

O 

27 

2 

335 

4 

20 

57 

3 

4 

250 

+  254 

-398 

+  15 

+  1  237 

-  6 

-  3i 

—  2 

-335 

44 

419 

—57 

—3 

—4 

251 

246 

385 

15 

1  242 

7 

34 

2 

334 

4 

19 

58 

3 

4 

252 

239 

372 

T4 

1  247 

7 

18 

3° 

2 

334 

4 

18 

58 

3 

4 

253 

21  I 

Jw 

A4 

T  OCO 
1  Z$Z 

7 

AO 

4* 

2 

333 

A 

4 

18 

58 

3 

4 

254 

223 

1  An 

347 

J4 

1  257 

7 

Aft 

40 

2 

332 

4 

17 

59 

3 

4 

255 

+215 

-334 

+  14 

4l  26l 

-  7 

-  49 

—  2 

-331 

44 

4-i7 

—59 

—3 

—4 

256 

207 

321 

I  266 

7 

53 

2 

331 

4 

16 

60 

3 

4 

257 

200 

3CX> 

T4 

I  270 

3 

57 

.  2 

33° 

4 

16 

60 

3 

3 

258 

192 

295 

T  A 
*4 

1  275 

3 

60 

2 

329 

4 

15 

60 

4 

3 

259 

1 04 

282 

'4 

I  279 

3 

04 

2 

10k 
32S 

4 

14 

61 

4 

3 

260 

+177 

-269 

+  14 

41284 

—  8 

-  67 

—  2 

-327 

44 

414 

-61 

—4 

261 

169 

256 

14 

I  288 

S 

71 

2 

326 

4 

13 

62 

4 

3 

262 

161 

OA  1 

243 

J  A 
*4 

I  292 

74 

2 

IOC 

320 

A 

4 

13 

62 

4 

3 

263 

*53 

230 

*4 

I  296 

9 

70 

324 

4 

12 

62 

4 

3 

264 

146 

216 

x3 

I  299 

9 

82 

323 

4 

11 

63 

4 

3 

265 

-M38 

—  203 

+  13 

4-I303 

-  9 

-  85 

-322 

44 

411 

-63 

—4 

—3 

266 

130 

190 

13 

I  306 

9 

89 

1 

321 

4 

10 

63 

4 

3 

267 

123 

177 

!3 

I  3IO 

9 

92 

320 

4 

9 

64 

4 

3 

268 

103 

x3 

1  3X3 

9 

90 

3J9 

4 

9 

64 

4 

3 

269 

107 

x50 

J3 

T  11?% 

1  310 

9 

99 

3'7 

4 

8 

65 

4 

3 

270 

+  100 

-137 

+  13 

41  318 

—  10 

—  I02 

-316 

44 

4  7 

-65 

—4 

-3 

271 

92 

123 

13 

1  321 

10 

I06 

1 

315 

4 

6 

65 

4 

3 

272 

°5 

110 

J3 

1  324 

10 

IO9 

3*3 

4 

6 

66 

4 

3 

273 

77 

90 

*3 

I  32t> 

10 

Ir3 

1 

312 

4 

5 

66 

4 

2 

274 

b9 

83 

*3 

T   1 18 
I  32a 

10 

1  ID 

1 

310 

4 

4 

66 

4 

2 

275 

f  62 

-  69 

+  12 

4-i  331 

10 

-119 

_T 

-309 

44 

4-  4 

-66 

—4 

—  2 

276 

54 

55 

12 

1333 

10 

123 

1 

307 

4 

3 

67 

4 

2 

277 

47 

42 

1 2 

1  335 

10 

l  Z\J 

300 

4 

2 

67 

4 

2 

278 

39 

28 

1 2 

1  337 

1  oc\ 

3°4 

4 

2 

68 

4 

2 

279 

32 

x5 

12 

1  33° 

11 

Tl  O 

132 

302 

A 

4 

4  1 

68 

4 

2 

280 

+  24 

—  1 

412 

41339 

—  11 

-r36 

_r 

-301 

44 

0 

-68 

—4 

-  2 

281 

17 

+  13 

12 

1  34i 

11 

139 

1 

299 

4 

—  1 

68 

4 

2" 

i  282 

10 

o« 

Z\j 

12 

T  1AO 

1  342 

11 

1  AO 
142 

297 

4 

2 

68 

4 

2 

283 

_i-  o 

40 

12 

1  343 

*45 

295 

A 

4 

2 

69 

4 

2 

284 

5 

54 

12 

T  1AA 

1  344 

148 

293 

4 

3 

69 

4 

2 

285 

—  12 

4  67 

+11 

+1345 

—  11 

-151 

_i 

—  292 

44 

—  4 

-69 

—4 

—2 

286 

20 

81 

11 

1346 

11 

154 

290 

4 

5 

69 

4 

2 

287 

27 

94 

11 

1347 

12 

157 

0 

288 

4 

6 

69 

4 

2 

288 

108 

1 1 

I  Xd.7 

12 

160 

0 

286 

4 

6 

70 

4 

2 

289 

42 

122 

11 

1347 

12 

163 

0 

284 

4 

7 

70 

4 

2 

290 

-  49 

4*35 

+  11 

41347 

—  12 

-166 

0 

--282 

4-4 

-  8 

-70 

-4 

—2 

291 

56 

149 

11 

1347 

12 

169 

0 

280 

4 

9 

7o 

4 

292 

63 

163 

10 

'1347 

12 

172 

0 

278 

4 

10 

70 

4 

293 

70 

176 

10 

1347 

12 

175 

0 

276 

4 

11 

70 

4 

294 

77 

190 

10 

1346 

12 

178 

0 

274 

4 

12 

70 

4 

295 

-  84 

+204 

+  10 

+  1346 

-13 

-181 

0 

—  272 

44 

—  12 

-70 

-4 

296 

9i 

217 

10 

1345 

13 

184 

0 

270 

4 

13 

7i 

4 

297 

98 

231 

10 

1344 

13 

186 

0 

268 

4 

14 

7i 

4 

298 

105 

245 

10 

1343 

13 

189 

0 

265 

4 

15 

7i 

4 

299 

112 

258 

9 

1342 

13 

192 

0 

263 

4 

16 

7i 

4 

300 

-119 

4-272 

+  9 

+  1341 

-13 

-195 

0 

-  26l 

4-4 

-17 

-7* 

-4 

—  1 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Arg. 

(ft.  C.  0)  \(ft.  S.  i)  Sec.Var. 

( ft.  C.  I )  Sec.  Var. 

(ft.S.2)  Sec.Var. 

(ft.  C.  2)  Sec.  Var. 

(P-  ^  3) 

(P.  ^-3) 

(ft.  S.4) 

(p.r.4) 



-»9 

-f  272 

+9 

-f  1  341 

—  13 

—  195 

O 

—  261 

4-4 



— 17 

—  71 



— 4 

1 

3^* 

126 

285 

9 

1339 

13 

J97 

O 

258 

4 

18 

71 

3 

102 

133 

299 

9 

1338 

13 

200 

O 

256 

4 

TO 

7  T 

3 

303 

I40 

312 

9 

1  330 

13 

203 

O 

254 

4 

20 

71 

3 

1 

304 

147 

326 

9 

1334 

13 

205 

O 

251 

4 

21 

71 

3 

1 

105 
3^3 

—  J53 

-f-  339 

+9 

4  1  332 

—  14 

—208 

O 

—  249 

4-4 

—  22 

—  7T 

—  1 
3 

106 

160 

353 

9 

1  330 

14 

210 

O 

247 

4 

22 

7  I 

3 

107 

167 

366 

8 

1  328 

14 

213 

O 

244 

4 

21 

z3 

7T 

3 

308 

174 

380 

8 

1325 

14 

215 

O 

242 

4 

24 

71 

3 

1 

309 

181 

393 

8 

1  323 

14 

217 

O 

239 

4 

25 

71 

3 

1 

1  TO 

-187 

-f-  406 

4-8 

4-1  320 

—  14 

—220 

O 

—  237 

4-4 

—  26 

/ 1 

0 

 j 

ITT 
31  1 

194 

420 

8 

1317 

14 

222 

O 

234 

4 

zl 

7fl 
/U 

3 

112 

3lz 

200 

433 

8 

Q 
O 

1  314 

14 

225 

4-i 

232 

4 

28 

7n 

3 

0 

313 

207 

446 

1  311 

14 

227 

1 

229 

4 

29 

70 

3 

0 

3M 

213 

459 

7 

1  308 

229 

1 

226 

4 

30 

70 

3 

0 

11  ^ 

—220 

+  473 

4-7 

4-1  304 

—  14 

—23* 

+1 

—224 

4-4 

— 11 
3*- 

— 70 

—  1 
3 

0 

ll6 
0,D 

226 

486 

7 

1300 

14 

233 

221 

4 

12 

3* 

7n 

3 

117 
3  1 1 

233 

499 

7 

1  296 

14 

235 

1 

2l8 

4 

11 

7r» 

3 

318 

239 

512 

7 

1  292 

15 

237 

1 

215 

4 

34 

69 

3 

0 

319 

246 

525 

7 

1  288 

15 

239 

1 

213 

4 

35 

69 

3 

0 

3<*u 

—252 

4-  538 

+7 

+  1284 

—  15 

—242 

-fi 

—  2IO 

4-4 

—16 

3° 

—60 
09 

3 

121 

3zl 

259 

55i 

6 

1  280 

15 

244 

207 

4 

17 

3/ 

60 
09 

1 

3 

0 

ill 
3** 

265 

564 

6 

1  275 

J5 

246 

1 

204 

4 

18 
3° 

68 

3 

0 

323 

271 

576 

r 
O 

1  271 

15 

240 

1 

202 

4 

39 

68 

3 

0 

324 

277 

589 

6 

1  266 

15 

249 

1 

199 

4 

40 

68 

3 

0 

12C. 
3*3 

-283 

-f  602 

+6 

4-1  261 

—  15 

—251 

4-1 

-I96 

4-4 

 A  T 

—67 

—  1 
3 

0 

3*D 

289 

614 

6 

1  256 

15 

253 

193 

4 

A  O 

67 

3 

295 

627 

5 

1  55i 

15 

255 

1 

I90 

4 

41 

*\3 

67 

1 

3 

0 

328 

301 

639 

5 

1  246 

15 

257 

1 

l88 

4 

43 

66 

3 

0 

329 

307 

652 

5 

1  240 

15 

258 

1 

185 

4 

44 

66 

3 

0 

33^ 

— 3*3 

-h  664 

+5 

+  1  234 

-16 

—260 

4-i 

-l82 

4-4 

45 

—66 

3 

0 

33 1 

319 

677 

5 

1  229 

16 

262 

179 

4 

46 

61 
°5 

1 
3 

112 

33* 

325 

689 

5 

1  223 

16 

263 

1 

176 

4 

47 
4/ 

6c 
°5 

1 

3 

333 

33i 

701 

4 

1  2J7 

16 

265 

1 

173 

4 

48 

64 

3 

0 

334 

337 

7i3 

4 

1  210 

16 

267 

1 

170 

4 

49 

64 

2 

0 

33o 

—343 

-f  725 

+4 

4-i  204 

-16 

-268 

4-1 

-167 

+4 

0° 

°3 

116 
33° 

349 

737 

4 

1  197 

16 

270 

164 

4 

51 

°3 

117 

33/ 

354 

749 

4 

1  191 

16 

271 

1 

l6l 

4 

0* 

62 

2 

Q 

338 

360 

761 

4 

1  184 

ID 

272 

1 

158 

4 

53 

62 

2 

0 

339 

366 

773 

3 

1  177 

l6 

274 

2 

155 

4 

54 

61 

2 

0 

t  140 

— 371 

+  785 

+3 

4-1  170 

-l6 

—275 

4-2 

—  152 

4-4 

-61 

_2 

0 

14  I 

377 

796 

3 

1  163 

16 

276 

2 

149 

3 

e.6 

60 

2 

0 

'  142 

382 

808 

3 

1  155 

l6 

278 

2 

146 

3 

17 

60 

2 

0 

343 

388 

819 

3 

1  148 

l6 

279 

2 

143 

3 

57 

59 

2 

0 

344 

393 

831 

3 

1 140 

l6 

280 

2 

I40 

3 

58 

58 

2 

0 

141 

—399 

-f  842 

+2 

4-1  132 

-l6 

-281 

+2 

—  137 

4-3 

 CO 

53 

 0 

0 

146 

404 

853 

2 

1  124 

16 

283 

2 

134 

3 

60 

5/ 

2 

0 

147 

409 

865 

2 

1  116 

16 

284 

2 

131 

3 

61 

16 

2 

0 

348 

4J5 

O/O 

2 

T  inR 

ID 

2»5 

2 

I  20 

3 

62 

56 

2 

0 

349 

420 

887 

2 

I  IOO 

16 

286 

2 

124 

3 

63 

55 

2 

0 

350 

-425 

-r  897 

4-2 

4-I092 

-l6 

-287 

+2 

—  121 

4-3 

—64 

—54 

— 2 

0 

35i 

43o 

908 

1 

I083 

16 

288 

2 

Il8 

3 

64 

54 

2 

0 

352 

435 

919 

1 

1074 

16 

289 

2 

115 

3 

65 

53 

2 

0 

353 

440 

930 

1 

IO66 

16 

29O 

2 

112 

3 

66 

52 

2 

0 

354 

445 

940 

1 

I057 

16 

290 

2 

IO9 

3 

67 

5i 

2 

0 

355 

-450 

+  951 

4-i 

4-1048 

-l6 

—  291 

4-2 

—  I06 

43 

-68 

-5i 

—  2 

0 

356 

455 

961 

+  1 

IO38 

16 

292 

2 

I02 

3 

69 

50 

2 

0 

357 

460 

971 

0 

I  029 

16 

293 

2 

99 

3 

69 

49 

2 

0 

358 

465 

981 

0 

I  OI9 

16 

293 

2 

96 

3 

70 

48 

2 

0 

359 

470 

991 

0 

I  OIO 

16 

294 

2 

93 

3 

7i 

47 

2 

0 

360 

-475 

-f-i  001 

0 

4-1  OOO 

-l6 

-295 

4-2 

-  90 

4-3 

-72 

-46 

—  2 

0 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Are. 

( p.  C.  O  ) 

(p.S.  I)  Sec.Var. 

l)  Sec.Var. 

(p.S.  2)  Sec.Var. 

(p.  C.  2)  Sec.Var. 

( 9-  S-  3 ) 

!  | 
(p.r.3)  _  (p.  s.  4)  (p.c.4) 

-475 

-(-I  OOI 

0 

4-i  000 

—  16 

-295 

4-2 

-90 

4-3 

-72 

-46 

-2 

° 

36i 

480 

I  Oil 

0 

QQO 

16 

296 

2 

87 

3 

72 

46 

2 

O 

362 

484 

I  02I 

—  1 

080 

16 

296 

2 

83 

3 

73 

45 

2 

0 

3°3 

A  8« 

I  030 

1 

970 

16 

297 

2 

80 

3 

74 

44 

2 

O 

364 

493 

I  040 

1 

960 

16 

297 

2 

77 

3 

74 

43 

2 

O 

365 

-498 

+  IO49 

—  1 

4- 

1 

QSO 

—  16 

—  298 

4-2 

-74 

4-3 

~75 

-42 

—2 

O 

366 

502 

I  OSQ 

1 

7O7 

16 

208 

2 

71 

1 
0 

76 

41 

2 

O 

367 

507 

I068 

1 

02Q 
7*7 

16 

299 

2 

68 

3 

77 

40 

2 

O 

300 

511 

I  077 

2 

9l8 

16 

299 

2 

65 

3 

77 

39 

2 

O 

369 

516 

IO86 

2 

907 

16 

299 

2 

61 

3 

78 

38 

2 

O 

370 

—520 

4-I095 

—  2 

4- 
1 

8o6 

—  16 

-3OO 

4-2 

-58 

+3 

-79 

-37 

—2 

O 

371 

524 

I  104 

2 

88* 

16 

300 

2 

55 

\ 

79 

36 

2 

O 

372 

528 

I  112 

2 

874 

16 

300 

2 

52 

3 

80 

35 

2 

O 

373 

CIO 

53  2 

I  121 

2 

863 

16 

30I 

3 

49 

3 

80 

34 

2 

O 

374 

537 

I  129 

3 

851 

16 

30I 

3 

46 

3 

81 

33 

2 

O 

375 

-541 

+  1  I38 

-  3 

4. 

1 

840 

—16 

—30I* 

4-3 

-42 

4-3 

-81 

—32 

—2 

O 

376 

545 

I  I46 

3 

828 

'16 

30I 

3 

39 

3 

82 

31 

2 

O 

377 

549 

I  154 

3 

816 

16 

30I 

3 

36 

3 

82 

3° 

2 

O 

in  8 

37° 

553 

I  162 

3 

805 

16 

30I 

3 

33 

3 

°3 

29 

2 

O 

379 

557 

I  170 

3 

793 

16 

30I 

3 

29 

3 

84 

28 

2 

O 

380 

-561 

+  1  178 

—  4 

4- 

1^ 

781 

—  16 

—  30I 

4-3 

—26 

4-3 

-84 

-  27 

—2 

O 

38i 

564 

I  186 

4 

760 

16 

30I 

3 

23 

3 

85 

26 

2 

O 

382 

568 

I  I93 

4 

757 

16 

30I 

3 

20 

3 

85 

25 

2 

O 

3°3 

57"* 

i  200 

4 

745 

16 

30I 

3 

17 

3 

23 

2 

O 

384 

575 

1  208 

4 

732 

16 

30I 

3 

14 

2 

86 

22 

2 

O 
• 

385 

-579 

+  1  215 

-  5 

-f 

720 

—  16 

-30I 

4-3 

—11 

4-2 

-86 

-21 

—2 

O 

386 

582 

1  222 

5 

707 

16 

30I 

3 

8 

2 

86 

20 

O 

387 

586 

1  229 

5 

6qs 

16 

30I 

3 

4 

2 

87 

l9 

j 

O 

300 

c8o 
5°9 

1  235 

5 

683 

16 

301 

3 

—  1 

2 

87 

18 

! 

O 

389 

593 

1  242 

5 

67O 

16 

30I 

3 

4-  2 

2 

88 

17 

1 

O 

390 

-596 

+1  249 

-  5 

-f- 

656 

—  16 

—300 

+3 

+  5 

4-2 

-88 

—15 

O 

391 

599 

1  255 

5 

15 

300 

3 

8 

2 

88 

J4 

O 

392 

603 

1  261 

6 

l5 

300 

3 

11 

2 

88 

T3 

j 

O 

393 

606 

1  267 

6 

617 

15 

299 

3 

14 

2 

80 

12 

j 

O 

394 

609 

1  273 

6 

604 

15 

299 

3 

17 

2 

89 

1 1 

j 

O 

395 

—612 

+1  279 

—  6 

4- 
1 

-15 

—  298 

+3 

-f  20 

4-2 

-89 

—  10 

O 

396 

615 

1  285 

6 

577 

15 

298 

3 

23 

2 

89 

8 

O 

397 

618 

1  290 

6 

0^0 

15 

298 

3 

26 

2 

90 

7 

j 

O 

108 

39° 

1  296 

7 

549 

15 

297 

3 

29 

2 

9° 

6 

j 

O 

399 

624 

1  301 

7 

536 

15 

297 

3 

32 

2 

90 

5 

! 

O 

400 

-627 

+  1  306 

-  7 

_L 

1 

522 

-15 

—  296 

4-3 

4-35 

+  2 

-90 

-  3 

O 

401 

629 

1  31 1 

7 

cq8 

15 

206 

3 

38 

2 

90 

2 

~~I 

O 

402 

632 

1  316 

7 

AQA 

15 

295 

3 

41 

2 

90 

—  1 

j 

O 

4°3 

°35 

1  321 

7 

48l 

15 

204 

3 

44 

2 

on 

0 

j 

O 

404 

637 

i  325 

8 

467 

15 

293 

3 

47 

2 

90 

-4-2 

j 

O 

405 

—640 

+1330 

—  8 

-f 

453 

-14 

-293 

4-3 

-f5o 

4-2 

-90 

4-  3 

O 

406 

642 

1334 

8 

439 

14 

292 

3 

53 

2 

90 

4 

O 

407 

645 

1339 

8 

424 

14 

29I 

3 

56 

2 

90 

5 

O 

£\\JO 

O47 

1343 

8 

410 

14 

291 

3 

59 

2 

9° 

6 

O 

409 

649 

1347 

8 

30 

290 

3 

62 

2 

90 

8 

O 

4IO 

-652 

4-i35o 

-  9 

+ 

38i 

-14 

—  289 

4-3 

4-65 

+  2 

-90 

4-  9 

2 

0 

411 

654 

1354 

9 

367 

14 

288 

3 

68 

2 

90 

10 

2 

O 

412 

656 

1358 

9 

353 

14 

287 

3 

7i 

2 

90 

11 

2 

O 

413 

658 

1  361 

9 

338 

14 

286 

3 

74 

2 

90 

13 

2 

0 

414 

66O 

1364 

9 

323 

285 

3 

77 

2 

90 

14 

2 

O 

415 

-662 

4-1367 

-  9 

+ 

309 

-14 

—  284 

4-3 

4-79 

4-2 

-90 

4-15 

—  2 

O 

4l6 

664 

1370 

9 

294 

13 

283 

3 

82 

2 

90 

16 

2 

O 

417 

666 

1373 

10 

279 

13 

282 

3 

85 

2 

89 

17 

2 

O 

418 

668 

1376 

10 

265 

13 

28l 

3 

88 

2 

89 

19 

2 

O 

419 

670 

1378 

10 

250 

13 

280 

3 

91 

2 

89 

20 

2 

O 

420 

—672 

4-1380 

—  10 

4- 

235 

-13 

-279 

+3 

+94 

4-2 

-89 

-f  21 

—  2 

O 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Table  XXIV. — Arg.  2.    Action  of  Saturn. 


Arg. 

(p.  c.o) 

( p.  S.  I  )  Sec.  Var. 

(p.  C.  l)  Sec.  Var. 

(p.  S.  2)  Sec. Var.  j( p.  C.  2)  Sec. Var. 

(p-  J.  3) 

(P-^-3) 

(p. 4) 

1 

(p.r.4)  1 

420 

—072 

-J- 1  380 

—  10 

-4-235 

— 13 

—  279 

+3 

4-  94 

42 



—»9 



J  or 

— 2 

—  ~  l 
0 

421 

°73 

1382 

10 

220 

13 

278 

3 

96 

Ra 
09 

22 

2 

0 

422 

6tc 
°75 

1384 

10 

205 

13 

277 

3 

99 

1 

00 

24 

2 

0 

423 

676 

I  386 

10 

.  190 

13 

276 

3 

102 

1 

88 

25 

2 

0 

424 

678 

1388 

10 

175 

13 

275 

3 

105 

1 

88 

26 

2 

0 

425 

—  079 

-hi  ^QO 

—  1 1 

4l6o 

— 12 

—274 

43 

4-107 

-|- 1 

-  Kt 

—  07 

4  27 

— 2 

~  1 

426 

681 

I  391 

11 

145 

12 

272 

3 

no 

I 

Ht 
°7 

^0 

2 

1 

427 

00  z 

1392 

11 

130 

12 

271 

3 

113 

1 

Rt 

°7 

3° 

2 

428 

683 

1393 

11 

115 

12 

270 

3 

JI5 

1 

86 

3i 

2 

429 

685 

1394 

11 

IOO 

12 

269 

3 

118 

1 

86 

'32 

2 

1 

A  1CI 

—686 

4-1  395 

—  11 

4-  85 

—  12 

—268 

4-4 

4-121 

4-i 

°5 

 2 

Alt 

687 

1396 

11 

70 

12 

266 

4 

123 

Rz 
°5 

34 

2 

1 

432 

688 

1396 

12 

55 

12 

265 

4 

126 

1 

Ra 
04 

if* 
3° 

2 

433 

689 

1397 

12 

40 

11 

263 

4 

128 

1 

84 

37 

2 

434 

690 

1397 

12 

25 

11 

262 

4 

131 

1 

83 

38 

2 

1 

A1C 

455 

-fi  397 

—  12 

4-  10 

—  11 

-26l 

4-4 

+133 

4-i 

°3 

1  59 

1 

43° 

692 

1397 

12 

-  5 

11 

259 

4 

136 

Ro 

40 

2 

1 

437 

693 

1397 

*  12 

21 

11 

258 

4 

139 

1 

82 

41 

438 

693 

1396 

12 

36 

11 

256 

4 

141 

1 

8l 

42 

2 

\ 

439 

694 

1396 

12 

51 

11 

254 

4 

144 

1 

8l 

43 

2 

1 

AACi 

41  395 

—  12 

-  67 

—  11 

—252 

4-4 

4-146 

4-i 

—  8O 

1  45 

 2 

AA1 

44 1 

°V5 

1395 

13 

82 

11 

251 

4 

148 

TO 

79 

4U 

2 

1 

AA1 
44z 

696 

1394 

13 

97 

10 

250 

4 

151 

1 

TO 

79 

4/ 

2 

443 

696 

1393 

13 

112 

10 

248 

4 

153 

1 

78 

48 

2 

444 

697 

1 39i 

13 

128 

10 

247 

4 

156 

1 

77 

49 

2 

1  j 

445 

—  097 

4-1  39° 

— 13 

—  143 

— 10 

— 245 

4-4 

4-158 

4-i 

—77 

^5° 

— 2 

—  1 

440 

°97 

1388 

13 

158 

10 

243 

4 

160 

4-i 

70 

51 

2 

0 

44/ 

698 

1386 

13 

173 

10 

242 

4 

163 

0 

TC 

75 

0 

448 

698 

1384 

13 

188 

9 

240 

4 

165 

0 

74 

53 

3 

0 

449 

698 

1382 

13 

203 

9 

238 

4 

167 

0 

74 

54 

3 

0 

45° 

 AqQ 

— oyo 

-4-1  180 

—  210 

—  0 

— 2l6 

4-4 

-f-170 

0 

— 73 

4-cc 

i^55 

—3 

0 

45 1 

698 

1378 

14 

234 

9 

235 

4 

172 

0 

72 

5° 

3 

0 

A  O 

45-* 

090 

1375 

14 

249 

9 

233 

4 

174 

0 

71 

57 

3 

0 

453 

697 

1372 

14 

264 

9 

231 

4 

176 

0 

70 

58 

3 

0 

454 

697 

i37o 

14 

279 

9 

229 

4 

179 

0 

70 

59 

3 

455 

-697 

41  3&7 

—  14 

—  294 

Q 

  O 

—  228 

1  A 
4-4 

1  tQt 

-f-  Iol 

0 

—69 

-f6o 

—3 

0 

456 

697 

1  364 

3O9 

8 

226 

4 

183 

0 

68 

60 

3 

0 

457 

696 

1 360 

14 

324 

8 

224 

4 

185 

0 

67 

61 

3 

0 

4S8 

696 

1  357 

14 

339 

8 

222 

4 

187 

0 

66 

62 

5 

0 

459 

695 

1  353 

14 

354 

8 

~  220 

4 

189 

0 

65 

63 

3 

0 

460 

-695 

4-1349 

-14 

-369 

—  8 

—  2l8 

4-4 

+191 

0 

-64 

4-64 

-3 

0 

461 

694 

T  1  Aft 

1  34° 

T  A 
*4 

iRi 
3°3 

Q 
O 

lift 

A\X\J 

4 

*93 

0 

63 

65 

3 

0 

462 

694 

1  342 

x5 

39° 

7 

214 

4 

190 

0 

63 

65, 

3 

0 

4b3 

693 

T  1lR 

1  33° 

I5 

4J3 

7 

212 

4 

0 

02 

00 

3 

0  | 

464 

692 

T  111 
1  535 

428 

7 

2IO 

A 

4 

61 

67 

3 

0 

465 

—691 

4-1328 

-15 

-442 

-  7 

—  208 

44 

4-202 

0 

-60 

+68 

-3 

0 

466 

690 

1324 

15 

457 

7 

206 

4 

204 

0 

59 

69 

3 

0 

467 

689 

I  %20 

I  c 

47i 

7 

204 

A 
H 

20S 

0 

58 

69 

3 

0 

4O0 

Doo 

I3T5 

15 

486 

6 

202 

4 

207 

0 

57 

70 

3 

0 

469 

687 

I  3IO 

15 

500 

6 

200 

4 

209 

0 

56 

7i 

3 

0 

470 

—686 

4-i  305 

-15 

-515 

-  6 

—  I98 

4-4 

4211 

0 

-55 

4-71 

-3 

0 

471 

685 

1 300 

15 

529 

6 

I96 

4 

213 

0 

54 

72 

3 

0 

472 

683 

1  294 

15 

543 

6 

I94 

4 

215 

0 

53 

73 

3 

0 

473 

682 

1  288 

15 

557 

6 

191 

4 

217 

0 

52 

74 

3 

0 

474 

681 

1283 

15 

57i 

5 

189 

4 

218 

0 

5i 

74 

3 

0 

475 

"679 

fi  277 

-15 

-586 

-  5 

-187 

4-4 

+  220 

—  1 

-50 

4-75 

-3 

0 

476 

678 

1  271 

J5 

600 

5 

185 

4 

222 

1 

48 

75 

3 

0 

477 

676 

1  265 

15 

614 

5 

183 

4 

224 

1 

47 

76 

3 

0 

478 

674 

1258 

16 

627 

5 

l8o 

4 

225 

1 

46 

76 

3 

0  | 

479 

673 

1252 

16 

641 

I78 

4 

227 

1 

45 

77 

3 

0  1 

480 

671 

4  1  245 

-16 

-655 

-  5 

-176 

44 

4228 

—  1 

-44 

478 

-3 

__Lj 

The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 
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Arg. 

l 

(p.c.o)\p.  s. 

i 

l)  Sec.  Var. 

(p.  C.  i)  Sec.  Var. 

(p.  5.  2)  Sec.  Var. 

(p.  C.  2)  Sec.  Var. 

(P-*3) 

3) 

(p.  S.4) 

(p.c.4) 

480 

-671 

245 

-16 

-  655 

-5 

-I76 

4-4 

+  228 

—44 

4-78 

O 

0 

481 

669 

239 

16 

669 

4 

174 

4 

230 

1 

to 

78 

■1 

0 

482 

007 

232 

lO 

4 

172 

4 

231 

1 

42 

79 

4 

0 

483 

005 

225 

ID 

oyo 

4 

169 

4 

233 

1 

41 

79 

4 

0 

484 

003 

Zlo 

ID 

709 

4 

107 

4 

235 

1 

40 

79 

4 

0 

485 

-661 

211 

-l6 

~  723 

-4 

-165 

4-4 

+  237 

-38 

+80 

— 4 

4-1 

486 

659 

203 

16 

736 

3 

162 

4 

238 

1 

37 

80 

4 

487 

050 

190 

ID 

749 

3 

1 OO 

4 

240 

1 

36 

81 

A 

*T 

r 

488 

054 

,QQ 
IOO 

ID 

762 

3 

I58 

4 

241 

1 

35 

81 

4 

1 

489 

052 

IcXJ 

ID 

775 

3 

x5° 

4 

242 

1 

34 

81 

4 

1 

490 

-649 

172 

-l6 

-  788 

-3 

—153 

4-4 

+  244 

— 33 

4-  82 

4-i 

49 1 

647 

I64 

16 

801 

3 

151 

4 

245 

32 

82 

A 

*T 

492 

&A  A 
044 

ISO 

ID 

8I3 

2 

I4O 

4 

247 

1 

82 

A 
*t 

493 

642 

ID 

OiO 

2 

4 

240 

1 

29 

83 

4 

1 

494 

639 

140 

l6 

°39 

2 

144 

4 

249 

28 

83 

4 

1 

495 

-636 

+1 

131 

-l6 

-  851 

—2 

-141 

4-4 

+  251 

— 27 

4-8^ 

4-i 

496 

633 

122 

16 

863 

2 

139 

4 

252 

26 

83 

4 

497 

63O 

114 

ID 

°75 

2 

J3° 

4 

254 

1 

25 

4 

498 

ozo 

io5 

ID 

QCn 
OOy 

1 

x34 

4 

255 

1 

24 

84 

4 

1 

499 

025 

1 D 

Ann 
099 

1 

I3I 

4 

250 

1 

23 

84 

4 

1 

500 

—  622 

-ft 

086 

-l6 

-  9II 

—  1 

—  129 

+4 

4-257 

— 21 

4-84 

4-2 

5QI 

6l9 

077 

16 

923 

1 

126 

258 

1 

20 

84 

4 

2 

502 

015 

OOO 

1 0 

935 

1 

124 

4 

259 

2 

19 

84 

4 

2 

503 

ID 

946 

■ —  1 

121 

4 

260 

2 

18 

84 

4 

2 

504 

609 

049 

ID 

955 

0 

119 

4 

262 

2 

17 

84 

4 

2 

505 

-605 

039 

-l6 

-  969 

0 

-116 

+4 

4-263 

—  2 

—  16 

4-84 

— 4 

4  2 

506 

602 

029 

16 

980 

0 

114 

4 

264 

2 

14 

84 

A 

2 

507 

59° 

OI9 

ID 

992 

0 

in 

4 

205 

2 

13 

84 

4 

2 

508 

595 

OO9 

ID 

1  003 

0 

109 

4 

2  DO 

2 

12 

84 

4 

2 

509 

59 1 

999 

1 D 

1  013 

4-T 

I  * 

106 

4 

207 

2 

11 

84 

4 

2 

5IQ 

-588 

4- 

989 

-l6 

—  1  024 

4-i 

—104 

4-4 

+  268 

—  2 

—  10 

4-84 

—4 

4-2 

511 

584 

978 

16 

1035 

1 

10 1 

3 

269 

2 

9 

84 

4 

2 

512 

500 

ID 

1  °45 

1 

98 

3 

27O 

2 

8 

84 

4 

2 

513 

57G 

957 

ID 

i  °55 

1 

9° 

3 

271 

2 

7 

84 

4 

2 

514 

573 

946 

ID 

1  ODD 

1 

93 

3 

272 

2 

5 

84 

4 

2 

515 

-569 

4- 

935 

-l6 

—  I  O76 

4-2 

-  90 

4-3 

4-273 

—  2 

—  4 

+84 

f  2 

516 

565 

924 

16 

IO86 

2 

87 

3 

274 

2 

3 

84 

4 

2 

517 

501 

9r3 

1  D 

2 

£c 

°5 

3 

274 

2 

2 

84 

4 

3 

5i8 

55° 

902 

l6 

I  IO6 

2 

3 

275 

2 

—  I 

83 

4 

3 

519 

552 

891 

ID 

1  IX5 

2 

79 

3 

276 

2 

O 

83 

4 

3 

520 

-548 

+ 

879 

-l6 

-I  125 

4-2 

-  76 

4-3 

+  277 

—  2 

4-  1 

4-83 

—4 

4-3 

521 

544 

868 

16 

1  134 

2 

74 

3 

278 

2 

2 

83 

4 

3 

522 

539 

O50 

ID 

I  143 

3 

72 

3 

270 

2 

3 

83 

4 

3 

523 

535 

°45 

ID 

I  152 

3 

°9 

3 

279 

2 

4 

83 

4 

3 

524 

53 1 

Si -J 

°33 

ID 

1  1D1 

3 

DO 

3 

zou 

2 

5 

82 

4 

3 

525 

—526 

-h 

821 

-l6 

—  1  170 

4-3 

-  64 

4-3 

4-  280 

—  2 

4-  7 

+82 

—4 

4-3 

526 

521 

809 

16 

1 178 

3 

6l 

3 

281 

2 

8 

82 

4 

3 

527 

517 

797 

16 

1 187 

3 

58 

3 

282 

2 

9 

81 

4 

3 

528 

5J2 

785 

16 

I  195 

4 

56 

3 

282 

3 

81 

4 

3 

529 

507 

773 

16 

I  203 

4 

53 

3 

283 

3 

11 

81 

4 

4 

53o 

—502 

4- 

760 

-16 

-I2II 

4-4 

-  5o 

4-3 

4-283 

-3 

4-12 

4-81 

-4 

4-4 

53i 

497 

748 

16 

I  219 

4 

47 

3 

284 

3 

13 

80 

4 

4 

532 

492 

735 

16 

I  227 

4 

45 

3 

285 

3 

14 

80 

4 

4 

533 

487 

722 

16 

I  235 

4 

42 

3 

285 

3 

15 

79 

3 

4 

534 

482 

710 

16 

I  242 

5 

39 

3 

286 

3 

16 

79 

3 

4 

535 

-477 

4- 

697 

~i5 

—  I  250 

■  4-5 

-  36 

4-3 

-1-286 

-3 

4-17 

4-79 

-3 

4-4 

536 

472 

684 

15 

I  257 

5 

33 

3 

286 

3 

18 

78 

3 

4 

537 

467 

672 

15 

I  264 

5 

3i 

3 

287 

3 

19 

78 

3 

4 

538 

462 

659 

J5 

I  270 

5 

28 

3 

287 

3 

20 

77 

3 

4 

539 

456 

645 

15 

I  277 

5 

25 

3 

287 

3 

21 

77 

3 

4 

54o 

-451 

4-632 

-15 

-I  283 

+6 

—  22 

4-3 

+288 

-3 

-(-22 

+  76 

-3 

4-4 

The  numbers  in  column 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 


Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
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Arg. 

(p.C.o)  \(p.S.  I)  SccVar. 

\P.  C.  I )  Sec.  Var. 

(p.  S.  2)  Sec.  Var. 

[p.  C.  2)  Sec.  Var. 

\9-  3) 

\  P' s-  4 ) 

(  n  r  A  \ 
\P'  c'  4/ 

54o 

-451 

+632 

-15 

-I283 

+  6 

—  22 

4-3 

+  288 

-3 

4-22 

4-76 

-3 

+4 

54i 

445 

619 

x5 

I  2QO 

D 

r9 

3 

zoo 

3 

22 

76 

3 

4 

542 

440 

606 

15 

I  2Q6 

6 

17 

3 

289 

3 

23 

75 

3 

4 

543 

434 

592 

15 

I  302 

6 

14 

3 

289 

3 

24 

75 

3 

4 

S44 

429 

579 

15 

I308 

6 

11 

3 

289 

3 

25 

74 

3 

4 

545 

-423 

-f565 

-15 

-13M 

4-  6 

-  8 

+3 

+289 

-3 

4-26 

-r74 

-3 

+5 

546 

4T7 

552 

I5 

1  3*9 

7 

5 

3 

zoy 

3 

27 

73 

3 

5 

547 

411 

*538 

15 

1325 

7 

—  2 

3 

289 

3 

28 

73 

3 

5 

548 

406 

525 

15 

1330 

7 

0 

3 

2QO 

3 

28 

72 

3 

5 

400 

5ii 

14 

1335 

7 

4-  3 

3 

2QO 

3 

29 

72 

3 

5 

550 

-394 

4-497 

-14 

-1340 

4-  7 

4-  6 

+3 

H-2QO 

-3 

4-3o 

4-7i 

-3 

4-5 

551 

300 

4^3 

*4 

1  345 

7 

9 

3 

2QO 

3 

3i 

7i 

3 

5 

552 

382 

469 

14 

1349 

8 

12 

2 

29O 

3 

32 

70 

3 

5 

553 

376 

455 

14 

1353 

8 

15 

2 

2qo 

3 

32 

69 

3 

5 

554 

37o 

441 

*4 

1358 

8 

18 

2 

2QO 

3 

33 

69 

3 

5 

555 

-364 

+427 

-14 

—1  362 

4-  8 

4-  20 

4-2 

4-2QO 

-3 

4-34 

-f  68 

-3 

•  +5 

556 

357 

4*3 

J4 

I  300 

0 
0 

23 

2 

2QO 

3 

35 

68 

3 

5 

557 

35i 

399 

14 

1369 

8 

26 

2 

2QO 

3 

35 

67 

3 

5 

558 

345 

385 

14 

1373 

8 

29 

2 

2qO 

3 

36 

66 

2 

5 

519 
0J7 

338 

37o 

14 

1376 

9 

32 

2 

29O 

3 

37 

66 

2 

5 

560 

-332 

4-356 

-14 

-I380 

4-  9 

4-  34 

4-2 

4-289 

-4 

+38 

4  65 

—  2 

4  6 

56l 

325 

342 

x4 

1  3°3 

9 

37 

ZOlj 

4 

38 

64 

2 

6 

562 

319 

327 

13 

1386 

9 

40 

2 

289 

4 

39 

64 

2 

6 

563 

312 

313 

13 

1388 

9 

43 
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The  numbers  in  column  Sec.  Var.  are  to  be  multiplied  by  T  and  added  to  the  others,  T  being  the  time  after 
1900  in  units  of  a  century. 

This  table  gives  units  of  the  seventh  place  of  decimals. 

A  P — VOL  VII,  PART  III  8 


Digitized  by 


Goog 


40O 


TABLES  OF  URANUS. 

Table  XXV.— Arg.  3.    Action  of  Jupiter. 
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Table  XXV. — Arg.  3.    Action  of  Jupiter. 


This  table  gives  units  of  the  seventh  place  of  decimals. 
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TABLES  OF  URANUS. 

Table  XXX. — Arg.  g.    Principal  term  of  log  radius  vector. 
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Table  XXXI.— Arg.  1. 


Action  of  Neptune. 
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TABLES  OF  URANUS. 


Table  XXXII. — Arg.  2.    Action  of  Saturn. 
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70 

23 
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IO 
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8 

4 

37o 

16 
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19 

6 

8 

I 

75 

-f-22 

+  178 
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4-  8 
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 O 

I  r 

375 

4-16 

—  Ill 

—  28l 

—  IQ 

  c 

0 

4-8 

—  2 

80 

21 
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317 

7 

4 

Q 
O 

5 

3°° 

16 

I48 

284 

20 

4 

8 

2 

85 

20 

202 

316 

5 

4 

7 

5 

3°5 

16 

162 

284 

20 

3 

8 

2 

90 

19 

214 

314 

4 

4 

7 

6 

390 

17 

176 

283 

21 

2 

8 

2 

95 

19 

225 

310 

2 

4 

7 

6 

395 

17 

189 

28l 

22 

—  1 

8 

3 

100 

+236 

-M06 

1  0 

4-  1 

—  5 

—7 

_l  fx 

400 

4-17 

—  202 

—  27Q 

*  17 

—  21 

0 

—8 

-3 

TDC 

I  7 

246 

301 

0 

4 

0 

4°5 

17 

214 

274 

24 

4-  1 

'7 

3 

I IO 

16 

256 

296 

—  1 

4 

D 

O 

410 

18 

225 

269 

24 

2 

7 

4 

115 

15 

265 

290 

3 

4 

6 

6 

415 

18 

236 

264 

25 

4 

7 

4  < 

I20 

•IS 

274 

284 

4 

4 

6 

420 

18 

246 

259 

25 

5 

7 

4 

14 

I-283 

"i-277 

—  4 

—  1 
0 

 O 

+6 

425 

4-18 

—  215 

—  251 

—  25 

4-  6 

-  6 

—4 

I A 
*4 

291 

269 

5 

3 

D 

5 

1  43o 

19 

263 

245 

25 

7 

6 

5 

115 

298 

261 

6 

3 

5 

5 

J  435 

19 

270 

237 

25 

8 

6 

5 

I40 

13 

3n5 

253 

7 

3 

5 

5 

1  44o 

20 

277 

228 

24 

9 

6 

6 

145 

12 

311 

244 

8 

2 

5 

5 

445 

20 

282 

218 

24 

10 

5 

6 

T  CD 

4-H7 

—  8 

—  2 

— 5 

4-5 

45o 

4-21 

—  287 

—  207 

—  1A 
•*4 

4-u 

4-A 

i^4 

— 0 

ICC 

^OO 

1 2 

322 

224 

8 

2 

4 

5 

455 

21 

29I 

196 

23 

12 

4 

D 

l6o 

1 2 

326 

214 

8 

2 

4 

5 

460 

22 

294 

I84 

22 

13 

3 

O 

16S 

12 

329 

203 

8 

2 

4 

5 

465 

22 

296 

171 

21 

14 

2 

6 

170 

12 

332 

192 

9 

2 

4 

5 

470 

23 

297 

158 

20 

14 

2 

7 

_L  T  o 

1  000 

+  180 

—  8 

—  1 

-~3 

+5 

475 

4-21 

—  2Q7 
*7l 

—  1AA 

—  IQ 

1  7 

4-15 

-1-2 

—7 

l80 

12 

334 

168 

8 

1 

3 

6  |  480 

24 

296 

I30 

18 

16 

I 

7 

ISC 

12 

334 

155 

8 

1 

2 

6 

485 

24 

294 

115 

17 

17 

4-i 

7 

190 

12 

334 

142 

8 

2 

2 

1 

490 

25 

29I 

IOO 

16 

17 

0 

7 

195 

12 

332 

129 

7 

2 

2 

495 

25 

287 

85 

14 

17 

0 

7 

200 

4^3 

4~  wo 

+  Il6 

—  7 

—  2 

—  2 

4-6 

!  500 

4-26 

—  70 

— 12 

4-17 

"7 

one 

327 

I02 

6 

3 

1 

6 

I  505 

26 

277 

54 

II 

18 

2 

7 

2IO 

T  1 

323 

88 

6 

3 

1 

6 

|  5io 

27 

271 

37 

9 

18 

2 

7 

215 

13 

318 

74 

6 

4 

—  1 

6 

j  515 

27 

264 

21 

7 

18 

3 

7 

220 

13 

312 

59 

5 

4 

0 

7 

520 

28 

256 

-  5 

6 

18 

3 

7 

1  '4 

4- 105 

4-  44 

—  5 

—  c 
0 

0 

+  7 

1  525 

4-28 

—  1A1 
^4/ 

11 

-  -  A 
4 

4-i8 

—  A 

4 

-  7 

T  A 
A4 

297 

29 

4 

5 

0 

7 

1  530 

28 

238 

28 

2 

17 

4 

7 

**3o 

A4 

288 

4  14 

4 

6 

7 

1  535 

28 

228 

44 

-  I 

17 

4 

7 

240 

14 

279 

—  I 

4 

7 

1 

7 

1  54o 

29 

217 

60 

4-  1 

16 

5 

7 

245 

14 

269 

16 

4 

7 

2 

7 

!  545 

29 

205 

76 

16 

6 

7 

250 

1      T  i 
-f-I4 

^258 

-  32 

-  4 

-  8 

-f-2 

4-7 

550 

+30 

-.93 

4-  92 

+: 

M5 

-6 

-7 

255 

14 

247 

47 

4 

8 

2 

7 

555 

30 

I80 

108 

6 

15 

6 

6 

260 

14 

235 

62 

4 

9 

3 

6 

560 

30 

167 

124 

8 

14 

6 

6 

265 

14 

222 

77 

4 

9 

3 

6 

565 

30 

153 

139 

9 

14 

6 

6 

270 

14 

208 

92 

4 

10 

3 

6 

570 

30 

139 

154 

10 

13 

7 

.5 

275 

+  194 

—  106 

-  4 

— 10 

4-3 

46 

575 

4-30 

I25 

4-168 

4-12 

+  12 

-7 

-5 

280 

14 

l8o 

120 

4 

IO 

4 

6 

580 

30 

I  IO 

182 

13 

11 

7 

5 

285 

14 

165 

134 

5 

II 

4 

5 

585 

30 

95 

195 

*4 

11 

7 

4 

290 

14 

149 

148 

5 

II 

5 

5 

590 

30 

79 

208 

15 

10 

7 

4 

295 

14 

133 

161 

6 

II 

5 

4 

595 

30 

63 

221 

15 

9 

7 

3 

300 

4-14 

+ 117 

-174 

-  6 

—  II 

4-5 

44 

600 

4-30 

-  47 

+  233 

4  16 

+  8 

-8 

-3 
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Table  XXXIII. — Arg.  3.    Action  of  Jupiter. 
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{O.C.  1) 
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1  ! 
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{O.C.  1) 
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0 

+5 
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-17 

• 

0 

O 
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+8 

4-33 
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-  5 

-  7 

0 

0 

5 

5 

*9 

56 

0 
0 

J7 

0 

° 

305 

8 

30 

65 

4 

8 

0 

0 

10 

5 

16 

57 

7 

18 

0 

O 

310 

8 

27 

67 

3 

8 

0 

0 

15 

5 

12 

58 

5 

18 

0 

O 

315 

8 

24 

68 

2 

8 

0 

0 

20 

5 

9 

07 
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18 

0 

O 
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21 

68 
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0 

25 

+5 
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4-8 
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0 
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0 
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53 
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Table  XXXIV. —  Values  of  i  and  log  sin  i. 


Date. 


1600 
10 
20 

30 
40 

1650 
60 
70 
80 
9° 

1700 
10 
20 

30 
40 

1750 
60 

70 
80 
90 

1800 


o         /  // 

o   46    16. 38 

l6.  52 
l6.65 

16.  79 
16.94 

o   46    17. 08 

17.  23 
17.38 
17. 53 
17.68 

o  46  17. 84 
18.00 
18. 16 

18.33 
18.50 

o   46    18. 67 

18.84 
19. 02 
19.  20 

19.38 

o   46  19.56 


+14 
+13 
+14 
+15 
+14 

+15 
+15 
+15 
+15 
+16 

+16 
+16 
+17 
+17 
+17 

+17 
+18 
+18 
+18 
+18 


log  sin  i 

8. 129  041 
062 
083 
105 
127 

8. 129  150 

173 
196 
220 
244 

8. 129  269 
294 
319 
345 
37i 

8. 129398 
425 
453 
481 
5io 

8.  129  539 


+21 
+21 
+22 
+22 
+23 

+23 
+23 
+24 
+24 
+25 

+25 
+25 
+26 
+26 
+27 

+27 
+28 
+28 
+29 
+29 


Date. 


1800 
10 
20 

30 
40 

1850 
60 
70 
80 
90 

1900 
10 
20 

30 
40 

1950 
60 
7o 
80 
90 

2000 


o  46  19. 56 
19-75 
19-  95 
20. 14 
20.34 

o  46  20.54 
20.74 
20.95 
21. 16 

21.  38 

O  46  21.  60 
21.82 

22.  04 
22.  27 

22.  50 

O  46  22.  74 
22.98 

23-  23 

23.48 

23.  73 
o   46  23.98 


+19 
+20 

+19 
+20 
+20 

+20 

+  21 
+  21 
+  22 
+  22 

+  22 
+  22 
+  23 
+  23 
+  24 

+  24 
+  25 
+  25 
+  25 
+  25 


log  sin  i 


8. 129539 
568 
598 
628 

659 

8.  129  691 
723 
755 
788 
822 

8. 129856 
890 

925 
961 
998 

8.  130035 
072 
no 

149 

188 

8.130  228 


+  29 
+30 
+30 

+  3' 
+  32 

+32 
+32 
+33 
+34 
+34 

+34 

+35 
+36 
+37 
+37 

+37 
+38 
+39 
+39 
+40 
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PREFACE. 


The  following  tables  of  Neptune  mark  the  completion  of  one  portion  of  a  work 
projected  when  the  writer  took  charge  of  the  Nautical  Almanac  Office  in  1877.  This 
portion  comprised  the  construction  of  new  tables  of  the  eight  major  planets,  based  on 
consistent  and  uniform  elements  and  masses  and  on  all  the  available  observations  since 
I750. 

On  surveying  the  completed  work  the  author  is  painfully  conscious  that  in  sev- 
eral points  it  fails  to  reach  the  standard  he  had  set  for  it.  The  principal  causes  of  any 
defects  that  may  be  found  in  it  are  set  forth  in  the  preface  to  Volume  VI,  containing 
the  tables  of  the  four  inner  planets.  An  additional  cause  was  the  enforced  retirement 
of  the  author  from  active  service  before  the  work  could  be  brought  to  a  close.  It  was 
only  by  a  special  temporary  arrangement  that  he  was  authorized  to  supervise  the  com- 
pletion of  these  tables. 

The  tables  in  this,  the  concluding  part,  are  based  upon  the  observations  of 
Lalande  in  1 795,  and  meridian  observations  made  at  Greenwich,  Cambridge,  Paris, 
and  Washington  since  the  optical  discovery  of  the  planet  in  1846. 

The  Washington  observations  made  use  of  extend  to  the  opposition  of  1897-98, 
those  of  Greenwich  to  the  opposition  of  1896-97,  those  of  Paris  to  the  end  of  1891, 
and  those  at  Cambridge  to  the  end  of  1868.  The  unpublished  observations  made 
at  Greenwich  were  communicated  in  manuscript  by  the  Astronomer  Royal,  and  those 
made  at  Paris  and  Washington  by  the  Directors  of  the  respective  observatories. 

In  their  general  form  the  tables  are  similar  to  those  published  by  the  Smithsoiyan 
Institution  in  1865.  The  periodic  perturbations  produced  by  Uranus  have,  however, 
been  completely  recomputed,  and  those  by  Jupiter  and  Saturn  revised.  No  errors 
seriously  affecting  the  theory  during  the  period  of  observation  were  discovered  in  the 
older  work. 

Owing  to  the  interest  which  attaches  to  the  question  whether  any  unknown  body 
may  influence  the  motion  of  Neptune,  a  special  discussion  of  residuals  in  longitude 
between  theory  and  observation  was  made.  To  form  the  equations  of  condition, 
normal  places,  generally  four  in  number,  were  formed  from  the  observations  of  each 
opposition.  After  the  solution  of  the  equations  by  the  method  of  least  squares,  the 
residual  excesses  of  observation  over  theory  were  separated  into  groups,  each  com- 
prising four  oppositions.    From  each  group  the  mean  outstanding  error  in  heliocentric 
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longitude  and  annual  parallax  was  derived  by  a  solution  of  equations  in  which  these 
quantities  were  supposed  to  be  the  only  unknowns  remaining.  The  residual  corrections 
thus  found  to  be  remaining  are  as  follows: 


Mean  residuals  of  lonr/Hude  and  parallax  of  Neptune  for  4-year  periods. 


Mean 

Year.  A\  A  Parallax. 


*  795  -2.05  .  . 

1848  —O.27  +.0.20 

1852  +O.26  +O.60 

1856  +0.07  -}-o.o8 

i860  —O.52  —O.O7 

1864  —O.37  +O.18 

1868  +O.I2  +O.O4 


Mean 
Year. 

//A 

A  Parallax. 

/t 

// 

1872 

—  O.3O 

O.OO 

1876 

+  0.20 

—  O.O5 

1880 

+  O.32 

+  O.I9 

1884 

—  O.36 

+  O.72 

1888 

—  O.3O 

+  045 

1892 

+  O.25 

+  0-35 

1896 

—  O.28 

+  O.I9 

The  mean  residuals  in  longitude  are  larger  than  would  have  been  anticipated  from 
the  discrepancies  of  the  individual  results,  while  those  of  parallax  show  a  preponder- 
ance of  positive  values.  The  residuals  in  longitude  are  not,*  however,  of  the  systematic 
character  that  they  would  show  if  arising  from  the  action  of  an  unknown  body.  The 
excess  of  their  amount  over  that  wdiich  would  have  been  given  by  the  theory  of  prob- 
abilities may  be  due  to  the  effect  of  personal  equation  varying  with  the  magnitude,  of 
which  110  account  has  been  taken  in  the  discussion.  In  the  case  of  the  annual  paral- 
laxes the  determination  necessarily  has  less  weight  than  in  the  case  of  the  longitude. 
Systematic  errors  varying  with  the  hour  of  the  night  will  amply  accQunt  for  the 
preponderance  of  positive  errors. 

The  work  of  computing  the  periodic  perturbations  by  Uranus,  revising  or  cor- 
recting those  by  Jupiter  and  Saturn,  forming  the  comparison  with  observation  and 
correcting  the  elements,  was  mainly  performed  under  the  author's  personal  direction 
by  Dr.  W.  S.  Eiohelberger.  The  special  investigation  of  the  secular  terms  and  those 
of  long  period  was  principally  made  by  Dr.  W.  S.  IIarshman. 
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INTRODUCTION. 

I.  BASIS  OF  THE  TABLES. 

These  tables  are  based  on  an  investigation  which  is  as  yet  unpublished.  The 
perturbations  have  for  the  most  part  been  recomputed,  and  the  elements  have  been 
determined  from  the  best  available  observations  up  to  and  including  the  opposition  of 
1897-98.    These  elements  have  been  reduced  to  the  epoch 

1900,  January  o,  Greenwich  Mean  Noon, 

as  the  fundamental  epoch  of  the  tables. 

In  the  construction  of  the  tables  the  elements  have  been  used  as  affected  not  only 
by  their  secular  variations,  but  by  the  inequalities  of  long  period,  about  4  220  years, 
arising  from  the  fact  that  the  mean  motion  of  Uranus  is  nearly  twice  that  of  Neptune. 

The  adopted  precession  is,  for  the  sake  of  uniformity,  that  of  the  other  planetary 
tables,  and  is  less  by  o//.82  per  century  than  the  precession  derived  in  Volume  VIII, 
Part  I,  of  the  Astronomical  Papers.  As  a  change  in  this  quantity  only  alters  the 
reduction  of  the  motion  to\the  celestial  sphere,  its  effect  upon  the  computed  coordinates 
of  the  planet  is  inappreciable  in  the  course  of  any  one  century.  The  only  way  in 
which  the  theoretical  coordinates  are  altered  is  through  the  circumstance  that  the 
theoretical  motions  of  the  node  and  perihelion  are  referred  to  the  celestial  sphere. 
Hence,  by  the  change  in  question,  these  motions  referred  to  the  equinox  are  altered  by 
the  amount  o//.82  per  century.  This  quantity  is,  in  the  maximum  effect  of  the  altera- 
tion upon  the  coordinates  of  the  planet,  in  the  case  of  the  longitude,  multiplied  by 
twice  the  eccentricity,  and,  in  case  of  the  latitude,  by  the  inclination.  The  elements 
of  Neptune,  affected  by  the  inequality  of  the  long  period,  for  the  epoch  1 900.0,  follow. 
In  these  expressions  T  is  the  time  after  1900.0,  expressed  in  units  of  36  525  days,  and 
41,  dn,  etc.,  express  the  sum  of  the  secular  and  long  period  perturbations. 

Elements  of  Neptune. 

Mean  longitude: 

l  =  85°  1'  30,,.63  +  79i  5o5^84T+i''.io9T2  +  ^ 
Mean  sidereal  motion  in  a  Julian  year: 
n=7  864".8o4  2 
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Longitude  of  the  perihelion,  referred  to  the  equinox  of  1900.0: 

7r  =  43°  45'  20". 2 +Jtt 
Mean  anomaly,  counted  from  the  fixed  perihelion  of  1900.0: 

(j  =  4i°  i6/.i73  +  13  io8'.oo7T  +  ^ 

Eccentricity: 

e  =  0.008  533  41  +Je 
=  1  760".  1 42  +  [5.3 1 4  4]^ 

Longitude  of  the  node: 

9=  1300  40'  44,/.o  +  3  963".5T  +  o".9T2  +  ^0 

Inclination  to  the  ecliptic: 

i=i°  46'  45,,.32-33"495T-o//.027T2  +  z/i 

The  logarithm  of  the  mean  distance,  as  computed  by  the  equation — 

a3w2zzA^(i  +w) 

where,  for  seconds  and  for  the  Julian  year — 

log  k  zz  6. 1 1 2  596  80 

is 

log  a  zz  1.477  946  61 

It  has  received  the  following  corrections  in  units  of  the  eighth  place  of  decimals 
on  account  of  the  action  of  the  several  planets : 

Action  of  Venus;  +  36 

Earth ;  +  44 

Mars;  +  5 

Jupiter;  -}-  141  40 

Saturn;  +   44  79 

Uranus;  +     9  49 


Sum,  4-19653 

Thus  we  have  in  the  tables: 

log  a=  1.478  143  14 

With  the  mean  motions  for  1900  we  have  for  the  periods  of  revolution  of  the 
planet — 

Sidereal  revolution  164.784  8  Julian  years, 
Tropical  revolution  163.738  5  Julian  years. 

But  these  periods  vary,  owing  to  the  inequalities  of  long  period  in  the  mean  motion. 
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Perturbations  of  the  Elements. 

The  preceding  values  of  the  elements  used  contain  the  perturbations  z/Z,  etc. 
Approximate  values  of  the  terms  of  long  period  in  these  perturbations  are  given  in 
Table  A,  using  the  following  notation: 

A,  A';  the  mean  distance  of  the  respective  planet  from  the  ascending  node  of 
Neptune  upon  Uranus. 

wy  iv'\  the  distances  from  the  common  node  to  the  respective  perihelia. 

In  the  arguments  the  accents  refer  to  the  outer  planet,  Neptune. 

The  symbols  it  and  0X  refer  to  the  node  of  Neptune  on  Uranus,  and  have  no 
reference  to  the  ecliptic. 

Table  A. — Terms  of  long  period  in  the  action  of  Uranus  on  Neptutie,  integrated  only  to  first  power 

of  masses. 


X 

w' 

w 

1850 
Al 

Red. 
to 
1900 

1850 
io8  A  log  a 

Red. 
to 

1900 

1850 
Ae 

Red. 
to 

1900 

1850 
Ait'x 

Red. 
to 

1900 

Ait 

Sin  yAQt 

sin 

cos 

cos 

sin 

cos 

sin 

// 

// 

// 

n 

tt 

// 

// 

// 

2, 

—  1, 

0, 

-1 

4  1  990. 01 

+5.7I 

—  1 

1358 

-33 

+ 

0.  II 

+ 

17.3 

4  0.  355 

\  1.688 

—  1, 

0 

130.  15 

-0.49 

+ 

841 

4-  3 

4- 1 17. 50 

+  13835.5 

-32.2 

—0.013 

—0.  286 

0, 

fi 

+ 

1. 01 

6 

0. 00 

0. 0 

u«  04° 

+  i. 

—2 

+ 

0.  50 

3 

+ 

0.39 

45-5 

—  0.  1 

-2, -hi 

4- 

0.  20 

1 

0. 33 

38.7 

—  0.  1 

4  1, 

0 

0. 01 

0 

0. 01 

4- 

1-4 

]  O.  008 

4o.  008 

4. 

—2, 

0, 

0 

2.  57 

4- 

3J 

0. 00 

0. 0 

+  I.390 

4  1.390 

0, 

-2 

66.  12 

-0.  38 

+ 

778 

4  4 

0. 01 

7.0 

—  0.  024 

-0. 108 

-1, 

1 

+ 

35-  02 

-ho.  23 

408 

-  3 

28.49 

-0.08 

3  352. 3 

+  3.o 

]  O.  OIO 

-ho.  048 

—2, 

0 

4-  58 

—0.03 

4- 

53 

+ 

7.  39 

4  0.03 

4- 

869.4 

1  1, 

-3 

0. 06 

-1- 

1 

0.05 

4- 

5-7 

+  1, 

—  1 

|  O.  OOI 

-ho.  OOI 

— O.  OIO 

— 0.  010 

6, 

-3. 

0, 

3 

+ 

362 

-ho.  03 

66 

0. 00 

0. 0 

-1, 

— 2 

2.89 

—0.03 

4- 

52 

+ 

2.  42 

+0. 01 

j- 

284.9 

+  0.6 

-2, 

—  1 

+ 

0.77 

-ho.  or 

14 

1.27 

— 0. 01 

149.4 

-0.4 

°» 

-1 

4- 

0.30 

6 

0. 00 

0. 0 

0.  170 

0.  170 

-3. 

0 

0. 07 

4 

1 

+ 

0.  16 

+ 

'9- 5 

-h  0.1 

—  if 

0 

i  0. 050 

f  0. 050 

8, 

-4, 

0, 

-4 

0.  24 

+ 

6 

0. 00 

0. 0 

—  1, 

-3 

4- 

0.  26 

6 

0.  22 

26.3 

—  0.  1 

-2, 

—2 

0.  10 

+ 

3 

+ 

0.  18 

20.  9 

4-  0. 1 

-3, 

—  1 

h 

0. 02 

0 

0.05 

5-5 

0, 

—2 

0.03 

+ 

1 

0. 00 

0. 0 

-ho.  018 

4-0.018 

—  1, 

—  1 

+ 

0. 02 

0 

0. 02 

2. 0 

—0. 01 1 

—0. 01 1 

These  values  of  the  terms  of  long  period  have  not  been  actually  used  in  the 
construction  of  the  tables,  but,  for  the  sake  of  greater  rigor,  the  variations  in  question 
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were  computed  by  mechanical  quadratures  for  the  epochs  1750,  1800,  1850,  1900,  and 
1950,  and  the  results  developed  in  powers  of  the  time.  It  was  intended  that  the 
constants  of  the  elements  should  be  so  taken  that  the  perturbations  should  vanish  at 
the  epoch  1900.0,  but  it  was  found  more  convenient  to  apply  the  last  corrections  to 
these  perturbations  than  to  the  elements.  Hence,  as  will  be  seen,  they  do  not  entirely 
vanish  at  the  fundamental  epoch. 

Instead  of  the  eccentricity  and  perihelion  themselves,  the  perturbations  actually 
computed  were  those  of  the  rectangular  quantities — 

h  zz  e  sin  n 
k  zz  e  cos  7t 

n  being  reckoned  from  the  fixed  perihelion  of  1900.  Putting  7r0  for  the  longitude  of 
the  latter,  the  actual  values  of  Jh  and  Jk  are — 

Jh  zz  e  sin  (7r  —  ;r0) 

Jk  zz  e  cos  (jr  —  7r0)  —  e0 

e0  being  the  eccentricity  for  1900.0.  Hence,  the  values  of  c  and  n  at  any  epoch  may 
be  found  by  the  equations — 

e  sin  (7r  —  7r0)  zz  Jh 

e  COS  (7T  —  7T0)  zz  Jk  +  e0. 

The  computation  by  mechanical  quadratures,  when  developed  in  powers  of  the 
time,  give  the  following  values  of  the  perturbations  of  long  period,  which  are  valid  for 
one  or  more  centuries  from  1900,  according  to  the  degree  of  precision  required. 

For  clearness,  the  secular  variations  are  in  these  expressions  given  separately  from 
those  of  long  period,  but  both  are  combined  in  Table  B,  which  gives  the  resulting 
values  of  the  perturbations  for  10-year  intervals  from  1600  to  2000. 

Jl  -  +  o".4 1  +  o".56  T  -2 2//.4oi  T2  +  o".oi 4  T3  +  o,,.o42  T4 

z/Azz  +  o".i2-  i7,/.673  T  +  o".5o3  T2  +  o/,.i59T3  +  o,,.oo7  T4 
Sec.  var.         +     0.687  T 

^zz-o,,.i7+  i2/,.i92  T+  i,,.962  T2  +  o/,.027  T3-o".oo6T4 
Sec.  var.         +     1.061  T 

108  Ja  =-47  +  4  030.0  T  +  0.4  T2  -  14.7  T3  -  0.5  T4 
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Table  B. — Secular  and  long-period  variations  of  the  mean  longitude  and  elements  of  Neptune,  to  be 
applied  to  the  values  of  the  elements  previously  given  in  order  to  obtain  the  values  at  any  epoch 
from  1600  to  2000. 


Date. 

J  k 



io»  

a 

// 

// 

// 

1600 

-199.86 

{  51.  88 

23.  49 

"ii  773 

1610 

loo.  9°. 

50.  22 

23.  19 

11 405 

1620 

1 74-  5 1 

48.  50 

22.  OO 

1 1034 

1630 

- 162.  45 

4O.  f>9 

22.  50 

 I OOOO 

1640 

~I50.  81 

45-  21 

—  22.  I  I 

10285 

1650 

139.58 

1  43-  52 

2 1 .  70 

9908 

I  boo 

1 28.  77 

41.  82 

—  21.  25 

—  9529 

1670 

—  1 1 0.  38 

40.  I  I 

20.  77 

—  9I48 

I080 

I08.  4J 

38.  40 

-  20.  26 

—  87OO 

I69O 

-  98.  07 

30.  07 

19.  72 

-     838 1 

I7<X) 

89.  76 

+34.  94 

19.  14 

~  7996 

17  IO 

-    OI.  07 

33-  21 

—  53 

/0O8 

1720 

72-  82 

31-  47 

—  17.  89 

—  7219 

I73O 

—  65.  00 

29.  72 

—  1 7.  21 

-  —  O829 

I740 

-  57-  02 

27.  00 

— 10.  50 

—  6437 

I750 

-  50.67 

4  26.  23 

15.  76 

—  6044 

I760 

—  44.  16 

24.  48 

—  14.  9» 

—  5650 

I770 

-  38.09 

22.  72 

14.  I O 

—  5255 

I780 

—  32.46 

20.  97 

—  13-  31 

.0.0 
—  4858 

I79O 

—    27.  27 

19.  21 

-  - 12.  42 

A  iC  w 
—  4461 

ISOO 

22.53 

}  17- 46 

-n.49 

-     "  4062 

l8lO 

—  18.  23 

!5-  7o 

— 10.  52 

~  3003 

l820 

!4-  37 

J3.  95 

-  9-53 

3264 

I83O 

—  10.  96 

12.  20 

—  8.  50 

—  2803 

184O 

~    7-  99 

10.  46 

-  7.  42 

—  2462 

I85O 

5-47 

4  8.72 

6.3I 

2060 

I80O 

3-  4° 

6.  99 

5.  IO 

—  IO58 

I87O 

I.  70 

5-  20 

3-  97 

—     1 256 

l88o 

O.  6O 

3«  54 

—  2.  74 

853 

1 09O 

\          O.  13 

1.  82 

I.  48 

—  45° 

I9OO 

f  0.4I 

4  0. 12 

-  0. 17 

~  47 

I9IO 

-f        O.  24 

—  I.  57 

4  1.  17 

f  356 

I920 

-  O.38 

-  3.  26 

4  2.56 

4  759 

1930 

-  1-44 

-  4-93 

f  3.98 

-f  1 162 

I940 

"  2.95 

-  6.58 

4  5.44 

4  1564 

I950 

4.91 

-  8.  23 

I  6.95 

I  1966 

i960 

-  7.32 

-  9.86 

4  8.49 

4  2368 

I970 

—      IO.  17 

-11.47 

4  !0.  07 

I  2769 

I980 

-  I3.46 

-13.06 

411.70 

4  3169 

I990 

—      17.  20 

-14.64 

413.36 

4  3569 

2000 

~  21.38 

— 16.  20 

415.  07 

4  3968 

The  change  in  the  absolute  position  of  the  plane  of  the  orbit  of  Neptune  is  so 
slight,  little  more  than  1"  per  century,  that  the  usual  formulae  have  been  used  in 
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determining  it.  The  secular  motions  of  this  plane  for  the  three  epochs — J750,  ^50, 
and  1950 — are  as  follows:  where 

D°t  denotes  the  centennial  change  due  to  the  absolute  motion  of  the  plane  of  the 
orbit  of  Neptune, 

Drt  that  due  to  the  motion  of  the  ecliptic, 

Dt  the  total  motion  relative  to  the  ecliptic: 

Epoch  DV"  D'ti'  Dti  Sin/D°tO     Sin  f  O't0         Sin  ?  D,6 

//  //  //  //  //  11 

I750  +O.797  —  34.212     —  33415  ^-0.682  —  32.516  — 

185O  +0.80I  —34.269     —33.468  —O.678  —  32.356  —33.O34 

I950  +O.804  —  34.326     —33.522  —0.674  —  32.I98  —32.872 

To  the  results  of  these  motions  have  been  added  the  terms  of  long  period  produced 
by  the  action  of  Uranus  with  the  results  shown  in  Tables  I  to  III. 

From  the  value  of  the  eccentricity  for  1900  are  derived  the  following  expres- 
sions for  the  equation  of  the  center  and  for  the  logarithm  of  the  radius  vector  in  the 
elliptic  orbit: 

// 

Ezz  +  3  520.252  sing 
+      18.774  sin  2g 
+       0.139  sin  $g 
log  r  —  log  a  +  0.000  007  90 

—  0.003  7°5  9 1  cos  9 

—  O.OOOO23  72  COS  2ff 

—  0.000  000  1 9  COS  iff 

All  the  perturbations,  secular  and  periodic,  have  been  computed  with  the  follow- 
ing masses  of  the  disturbing  planets: 

Jupiter;       »izi-r    1  047.35 
Saturn;  1-7-  3  501.6 

Uranus;  1+22  869 

The  periodic  perturbations  of  the  coordinates  of  Neptune  by  the  three  disturbing 
planets  are  given  in  Tables  C  and  D. 

In  Table  C  the  arguments  g'  and  g  are  the  mean  anomalies  of  Neptune  and  Ura- 
nus, respectively,  reckoned  from  the  adopted  fixed  perihelia  of  1900,  of  which  the 
adopted  longitudes  were — 

Neptune;  7r'0zz  43  40  59.0 
Uranus ;      7T0  zz  i  69    2  3 1 .4 

The  deviation  of  this  value  of  n\  from  that  already  given  as  definitive  arises  from 
the  fact  that  in  computing  the  perturbations  the  older  elements  of  Neptune  had  to  be 
used. 

The  perturbations  are  expressed  in  the  form: 

Perturbation  of  longitude  zz  vc  cos  A  +  vB  sin  A 
Perturbation  of  log  r       zz  pc  cos  A  +  pB  sin  A 
Perturbation  of  latitude    zz  bQ  cos  A  +  fy,  »iu  A 
A  being  the  argument  at  the  left  of  the  table. 


Digitized  by 


Google 


INTRODUCTION. 


427 


In  Table  D  the  perturbations  by  Saturn  and  Jupiter  are  given  in  terms  of  argu- 
ments of  a  more  general  form,  in  which  the  values  of  the  mean  longitudes  and  perihelia 
may  be  used  for  any  epoch. 

Periodic  perturbations  of  Neptune. 
Tabi«e  C— Action  of  Uranus. 
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Periodic  perturbationH  of  Neptune — Go ntin (led . 

Tabi^K  C. —Action  of  Uranus  Continued. 
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Taiu.k  D.-Action  of  vSaturn  and  Jupiter 
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Argument. 


A' 
2A' 


Action  of  Saturn.  Action  of  Jupiter. 
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sin 

sin 

// 

// 

f  0.  564 

+0.045 

^  0.039 

-0.005 

0. 000 

Here  A  and  A'  are  the  mean  angular  distances  of  Saturn  (or  Jupiter)  and  Neptune 
from  the  ascending  node  of  the  disturbing  on  the  disturbed  planet. 

These  perturbations  to  be  tabulated  are  reduced  to  the  general  form — 

(v.  c.  o)  +  (v.  s.  1 )  sin  g'  +  (?;.  c.  1 )  cos  // 

+  (v.  s.  2)  sin  2//  +  (>'•     2)  cos  2// 

+  •  

where  the  coefficients  (v.  c.  o),  etc.,  are  so  taken  as  to  depend  only  on  the  argument 
//—//,  or  /, —  //,  /,  being  the  mean  longitude  of  Uranus  from  the  perihelion  of  Neptune. 

Table  E. — Coefficients  expressing  the  perturbations  of  Neptune  by  Uranus,  Saturn,  and  Jupiter. 

ACTION  OF  URANUS.  , 
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Table   E. — Coefficients  expressing  the  perturbations  of  Neptune  by  Uranus,  Saturn,  and 

Jupiter — Continued. 

ACTION  OF  URANUS.  — Continued. 
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ACTION  OF  SATURN. 
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Table  E. — Coefficients  expressing  the  perturbations  of  Neptune  by  Uranus,  Saturn,  and 

Jupiter — Continued. 

ACTION  OF  JUPITER. 
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II.  STATEMENT  OF  THE  QUANTITIES  CONTAINED  IN  EACH  TABLE. 

In  Table  I  the  values  of  the  several  arguments  are  given  for  the  beginning  of 
each  fourth  year  from  1 600  to  2000.  The  year  is  the  tabular  one  used  in  the  other 
tables,  beginning  with  January  1,  Greenwich  mean  noon,  in  leap  years,  and  January 
o  in  other  years.  It  will  be  noticed  that  all  the  years  in  Table  I  are  leap  years,  except 
1700,  1800,  and  1900. 

In  this  table  I  is  the  undisturbed  mean  longitude  carried  forward  and  backward 
from  1900,  with  its  motion  from  the  mean  equinox  for  that  date,  the  effect  of  perturba- 
tions and  of  the  secular  change  in  the  precession  being  omitted.  The  expression 
tabulated  is 

Z  =  85°  1'  3o".63  +  79i  505".84T 

g  is  the  mean  anomaly  of  Neptune  reckoned  from  the  fixed  perihelion  of  1900, 
computed  with  the  unchanged  sidereal  mean  motion  of  that  epoch.    Its  expression  is 

g-^°  i6'.i73  +  i3  io8/.oo7T 

9  is  the  longitude  of  the  node  from  the  mean  equinox  of  the  date,  affected  both 
by  its  secular  and  long-period  perturbations,  and  by  the  change  arising  from  the 
motion  of  the  ecliptic. 

Arguments  I,  II,  and  III  are  those  used  in  expressing  the  perturbations  given  in 
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Table  E,  preceding.  The  unit  of  each  argument  is  36',  so  that  600  units  make  a 
circumference.    As  thus  expressed,  the  values  of  the  arguments  are 

Uranus ;  I  zz  g  —  g' 

Saturn;  11=  /,— // 

Jupiter;  111  =  /,  — // 

where  g'  is  the  mean  anomaly  of  Neptune,  as  used  in  the  tables  of  perturbations,  and 
g  that  of  Uranus,  while  lx  in  Arguments  II  and  III  expresses  the  mean  longitude  of 
Jupiter  or  Saturn  reckoned  from  the  perihelion  of  Neptune  as  the  origin. 

i  is  the  inclination  of  the  orbit  of  Neptune  to  the  ecliptic  of  the  date,  affected  by 
its  secular  motion  and  perturbations  of  long  period. 

Table  II  gives  the  reduction  of  the  arguments,  etc.,  to  the  beginning  of  each 
month  in  a  four-year  cycle.  As  the  motions  of  0  and  Arguments  II  and  III  are  not 
uniform,  the  minute  secular  changes  for  a  four-year  period  are  here  given  under  the 
caption  46 f  J II,  and  J  III. 

Table  III  contains  the  motions  for  days,  and  does  not  seem  to  need  explanation. 

Table  IV  gives  the  effect  of  the  secular  variations  and  terms  of  long  period  upon 
the  arguments  and  the  coefficients  of  the  perturbations  for  every  alternate  year  of  the 
period  1600-2000. 

S  I  is  the  perturbation  of  the  mean  longitude  as  given  in  Table  B,  preceding,  with 
the  addition  of  the  term  of  precession  depending  on  the  square  of  the  time,  i".io9  T2. 

S  g  is  the  correction  of  the  mean  anomaly  for  the  inequality  of  long  period  in  the 
mean  longitude. 

The  expressions  for  the  several  quantities  found  in  the  table  are  as  follows : 

SI        =Jl+  i".io9  T2 
6  g        =  J  I  in  minutes 

(V.  8.  l)  =  +  (2--J*V* 

(/<  c,  1)  =  — (2  — 1  r)Jh 
(v.  s.  2)  =  +  §  e  M 
(v.  c.  2)  =  —  £  c  Jh 
(p.  c.  o)  =  S  log  a  +  \  M  e  4k 
{p.s.  1)  =  — M(i— f  c2)-^* 
(p.  c.  i)=z  — M(i  —%<?)M 
(p.  S.  2)  =  —  %  Jff  c  Jh 
(p.  c.  2)  =  —  I  M  e  Jk 

Table  V  gives  the  coefficients  for  computing  the  perturbations  of  the  longitude 
and  logarithm  of  the  radius  vector  by  Uranus.  The  expressions  for  these  coefficients 
are  found  in  Table  E,  preceding.  No  constants  are  added  to  the  numbers,  except  in 
the  case  of  (p.  c.  o). 

Tables  VI  and  VII  give  the  values  of  the  same  coefficients  produced  by  the 
action  of  Saturn  and  Jupiter. 
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The  constants  added  to  (p.  c.  o)  are,  in  unite  of  the  seventh  place, 

Table  V    ......    .    const,  zz  20  o 

Table  V  I  const,  zz  40  o 

Table  VII  const,  =  700 

Sum  1300 

This  sum  has  been  subtracted  from  the  principal  term  of  the  logarithm  of  the  radius 
vector  as  subsequently  tabulated. 

Table  VIII  gives  the  equation  of  the  center  and  the  principal  term  of  the  loga- 
rithm of  the  radius  vector  as  computed  from  the  expressions  for  these  quantities  already 
given.  The  logarithm  of  the  radius  vector  is  diminished  by  1300  in  units  of  the 
seventh  place,  to  compensate  for  the  constants  added  to  (p.  e.  o)  in  the  three  preceding 
tables.    The  constant  term  of  log  r  is  formed  thus : 

log  a  1.478  143  H 

4  e2  X  Modulus  ....  +  7  90 
constants    —  1 30  00 

constant  term  of  log  r    .    .  1.478  021  04 

Table  IX  gives  the  reduction  to  the  ecliptic  and  its  secular  variation. 

Rzz  —  49". 736  sin  2  w  +  o".oo6  sin  4  u 
Sec.  var.  zz+  o".$i3  sin  2  u 

Tables  X,  XI,  and  XII  give  the  coefficients  for  computing  the  latitude  as  tabu- 
lated from  the  expressions  in  Table  E,  preceding. 

III.  PRECEPTS  FOR  THE  USE  OF  THE  TABLES. 

The  date  for  which  the  position  of  Neptune  is  required  is  to  be  expressed  in 
terms  of  the  Gregorian  calendar.  The  tables,  as  given  in  full,  extend  only  through 
the  period  of  1600-2000.  Should  a  position  be  required  outside  of  these  limits  of 
time,  it  may  be  computed  by  means  of  the  motions  of  the  arguments. 

Enter  Table  I  with  the  year,  or  with  the  first  preceding  year  found  therein,  and 
take  out  all  the  quantities  of  the  table. 

Enter  Table  II  with  the  excess  of  the  actual  year  over  that  with  which  Table  I  was 
entered,  and  with  the  month.  Write  the  corresponding  values  of  1,  g,  etc.,  under  the 
values  from  Table  I. 

Enter  Table  III  with  the  day  of  the  month,  except  in  January  of  a  leap  year, 
when  it  must  be  entered  with  a  date  one  less  than  the  actual  day  of  the  month,  and 
February  of  1700,  1800,  and  1900,  when  it  must  be  entered  with  a  number  one 
greater  than  the  day  of  the  month. 

If  the  date  is  not  an  exact  Greenwich  mean  noon,  the  number  must  be  interpolated 
to  the  fraction  of  a  day. 

Enter  Table  IV  with  the  date  expressed  in  years  and  fractions;  interpolate  the 
numbers  there  found  to  the  proper  date  of  the  year  and  write  the  values  of  /  and  g 
under  those  from  the  former  tables. 
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The  values  (v.  c.  o),  (v.  s.  i),  etc.,  from  this  table  are  to  be  written  down  at  the  tops 
of  columns  with  their  respective  designations. 

The  sum  of  the  quantities  thus  found  from  Tables  I  to  IV,  diminished  by  multiples 
of  the  period  (600  for  Arg.  I  to  III)  when  necessary,  will  be  the  arguments  for  use  in 
the  subsequent  tables. 

Enter  Tables  V,  VI,  and  VII,  with  the  respective  Arguments  I,  II,  III,  and  take 
out  the  values  of  the  several  coefficients  (i\  c.  o),  etc.,  writing  the  quantities  having  the 
same  designation  under  the  corresponding  ones  from  Table  IV. 

The  sums  of  the  partial  quantities  thus  formed  are  designated  (v.  c.  o),  (?;.  s.  1), 
etc.  The  final  values  of  these  sums  are  to  be  multiplied  by  the  sines  and  cosines  of 
the  corresponding  multiples  of//,  and  the  products  are  to  be  added  together;  that  is, 
we  are  to  form  the  quantity — 

8v  =  (*;.  c.  o)  +  (*'•  0  sin  g  +  (*\  1)  cos  // 
+  (v-  a.  2)  sin  2//  +  (i\  r.  2)  cos  2// 
+         etc,         +  etc 

<Slog  r  z=z  (p.  c.  o)  +  (p.  .v.  1 )  sin  g  +  (p.  r.  1)  cos  g 
+  (p.  s.  2)  sin  2y  +  (p.  e.  2)  cos  2(j 
+  (P.  *  3)  »iu  3//  +  (P.  c.  3)  cos  ^ 

6v  and  Slog  r  will  then  be  the  perturbations  of  longitude  and  of  the  common 
logarithm  of  the  radius  vector,  the  latter  being  expressed  in  units  of  the  seventh 
decimal  place. 

Enter  Table  VIII  with  rj  as  the  argument  and  take  out  the  values  of  E  and  log  r0. 
Note  that  when  the  argument  is  to  the  right  of  the  quantity  taken  out,  E  is  negative, 
while  log  r0  remains  unchanged. 

The  respective  sums 

v  =  l  +  E  +  Sv 
log  r  =  log  rQ  +  8  log  r 

will  be  the  longitude  of  Neptune  in  the  orbit,  and  the  logarithm  of  its  radius  vector, 
respectively. 

From  v  subtract  0,  the  longitude  of  the  node.  The  remainder  will  be  the  argument 
of  the  latitude,  which  we  designate  as  a. 

Enter  Table  IX  with  u  as  the  argument,  take  out  the  reduction  11  to  the  ecliptic 
with  its  appropriate  sign,  and  correct  it  for  the  secular  variation. 

The  sum  v  +  R  will  be  the  ecliptic  longitude  of  Neptune  referred  to  the  mean 
equinox  of  the  date. 

By  adding  the  nutation  we  shall  have  the  true  longitude  referred  to  the  actual 
equinox. 

Enter  Tables  X,  XI,  and  XII  with  their  respective  arguments,  take  out  the  values 
of  the  coefficients,  and  add  up  those  having  corresponding  designations. 
The  sum 

8/3  zz.  (/>.  r.  o)  +  (b.  s.  1 )  sin  g  +  (/>.     1 )  cos  g  +  etc. 
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will  be  the  perturbations  of  the  latitude  of  Neptune.  The  principal  term  of  the  latitude 
is  to  be  computed  by  the  formulae 

sin  fi0  —  sin  i  sin  u. 

The  value  of  i  is  that  found  from  Tables  I,  II,  and  III. 
The  sum 

will  be  the  heliocentric  latitude  of  Neptune  with  respect  to  the  ecliptic  of  the  date. 

Example  of  the  use  of  the  tables. 

As  an  example  of  the  use  of  the  tables  we  give  the  computation  of  the  position 
of  the  planet  for  1 795,  May  9,  Greenwich  mean  noon,  a  mean  epoch  for  Lalande's 
two  observations. 


/ 

Z 

0 

I 

II 

III 

i 

0     /  // 

0  / 

O         /  // 

0   /  // 

Table  I,  1792  

207  35  7.66 

165  20.243 

129  29  25.  6 

276.  95 

294.  76 

586.  27 

1  47  21.02 

II,  3*,  May  0 

7  18  49.  35 

7  16.036 

2  11. 8 

11.  64 

55.  65 

156.  15 

—  1. 10 

III,  Day  9  

3  15.03 

3-  230 

1. 0 

0. 09 

0. 41 

1.  16 

—0. 01 

IV,  1795-35  

-23.  46 

—0.41 1 

Arg.,  etc.,  for  date  

214  56  48.58 

172  39.098 

129  31  38.4 

288.  68 

35o.  82 

143-  58 

1  47  19.91 

(v.  c.  0) 

(v.  s.  1) 

(v.c.  1) 

(V.S.2) 

1 

(V.C.  2){^V.  5.3) 

(v.c.  3)  (p.  CO) 

(p.s.  1)  (p.c.  I) 

(p.  S.2) 

(p.c.  2) 

// 

// 

// 

// 

// 

// 

//  1 

Table  IV 

-2386 

-36.  55 

—O.  25 

-O.38 

.  .  -185 

-385 

+251 

-  5 

+3 

V 

+  9- 32 

+  10.34 

-7.64 

+  I.II 

-hi. 88 

—0.  21 

-ho.  15  -I-225 

+  81 

+  70 

—  10 

+6 

VI 

-  9' 53 

+  0.83 

—  0.  21 

+0.  OI 

— 0. 01 

.  .1  +  60 

-  15 

-  6 

VII 

-h34-o6 

-  0.79 

—  0.02 

+0.04 

— 0. 02 

.  .  +746 

+  29 

-  39 

Sum  

+33.  85 

-13.  48 

-44-  42 

-ho.  91 

-hi.  47 

— 0.  21 

-ho.  15  +846 

—290 

+  276 

-15 

+9 

Longitude. 


0 

/ 

// 

1 

214 

56 

48.58 

E 

+ 

7 

25.54 

(v.  c.  0) 

+ 

33.85 

(v.  s.  1)  sin^ 

1.72 

(v.  C  I)  COS£" 

+ 

44.06 

(v.  s.  2)  sin  2g 

0.23 

(v.  c.  2)  COS  2g 

+ 

1.42 

(v.  s.  3)  sin  3£- 

0.08 

(v.  c.  3)  COS3£- 

0.14 

Longitude  in  Orbit 

215 

5 

3128 

0 

129 

3i 

38.4 

u 

85 

33 

52.9 

R.  Table  IX 

7-75 

Long.  Mean  Equinox 

215 

5 

23.53 

Log  Radius  Vector. 


logrG 

(p.  c.  o) 

(p.  s.  1)  sin^- 

(p.  c.  1)  COS£" 

(p.  s.  2)  sin  2g 

(p.  c.  2)  cos  2g 

logr 


1.4816738 
+0.000  084  6 
—0.000  003  7 
—0.000027  4 
+0.000  000  4 
+0.0000009 

1.481  728  6 
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Table  X 
XI 
XII 

Sum 

(*.  c.  o) 
(b.  s.  i)  sin^- 
(b.  c.  i)  cos^ 
(b.  s.  2)  sin  2g 
(b.  c.  2)  cos  2g 

6(1 


Latitude. 

(b.c.o)   (b.s.i)   (b.c.  1)  (b.s.2) 
//  //  //  // 


-fo.04 


+0.04 


+0.04 
—0.1 1 
-0.85 
+0.02 
-0.08 

-0.98 


—0.21 
—0.27 
-0.35 


+0.42 
0.00 
40.44 


-0.06 


(b.c.  2) 
-0.08 


-0.83  +0.86 

log  sin  i 
log  sin  11 
log  sin  fi0 


dp 

Latitude 


-0.06 


-0.08 

8.494  384 
9.998698 
8.493  082 


+  1  47  0.63 
—  0.98 

+  1  46  59-65 
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Table  I.— Epochs  and  arguments  for  every  fourth  year,  1600  to  2000. 


Year. 

/ 

0 

I 

II 

III 

i 

0     /  // 

0  / 

0     /  // 

0    /  // 

1600 

145  27  18.  12 

105  53.  229 

127  22  51.4 

205. 02 

84.  10 

573-  49 

1  48  24.  52 

04 

154  14  58.  ie 

1 14  37.  549 

25  29.  5 

219. 02 

150.  98 

161.  26 

23.  20 

08 

163     2  38.  59 

123  21.  870 

28  7.5 

2XX.  02 

JO' 

217.  85 

349. 04 

21.  87 

12 

171  50  l8.  82 

132   6.  190 

30  45.  6 

247.  02 

284.  73 

536.  81 

20.  55 

16 

ISO  17  5Q.05 

140  50.  510 

33  23. 7 

261.  OI 

351.  60 

1 24. 59 

IQ.  2X 

y  0 

1620 

I89  25  39.  29 

149  34.  830 

127  36  1.8 

275.  01 

418.  48 

312.  36 

I  48  17.QO 

24 

iq8  ix  iq.  S2 

158  19.  151 

38  39.  9 

289.  OI 

485.  35 

500.  13 

16.  58 

28 

207    O  SQ.  76 

167  3.471 

41  17.9 

303.  00 

552.  23 

87.  91 

15.  26 

X2 

O 

21s  48  iq.  qq 

o  t"  oy  j  j 

175  47.  791 

43  56.  1 

317.  00 

IQ.  II 

m  y.    i  m 

275.  68 

IX.  QX 
*  o'  yo 

0 

224  36  20.  22 

184  32.  112 

46  34.  2 

331. 00 

85.Q8 

0  y 

463.  46 

12.  61 

1640 

233  24  O.46 

193  16.432 

127  49  12.3 

345.00 

152.86 

51.  23 

I  48  II.  29 

44 

242  1 1  40.  69 

202   0.  752 

5 1  50. 4 

1SQ.  OO 

ooy  vw 

2IQ.  74 

**7*  /H 

2"W).  OO 

q.  06 

y.  y^j 

48 

2  SO  SQ  20.  Q2 

0     oy  7 

210  45. 072 

54  28.  5 

172.  QQ 
0/ yy 

286.  62 

426.  77 

8.64 

52 

259  47    1.  16 

219  29.  393 

57   6.  7 

386.  99 

353.  5O 

14.  55 

7.  X2 
l '  O* 

S6 

268  *4  41.  ^Q 

228  13.  713 

127  59  44.  8 

400.  QQ 

w.  yy 

420.  x8 

202.  32 

S.  QQ 

O'  77 

T660 

277  22  21.  62 

236  58.  033 

128    2  23.0 

4M.99 

487.  26 

3QO.09 

I    48  4.67 

64 

286  IO  1.86 

24s  42.  XKX 

T\J      T      *  OOO 

5    1.  1 

428.  99 

554.  *4 

577.86 

3-  35 

68 

2Q4  S7  42.  OQ 

2S4  26.  674 

7  ^Q.  X 

442.  98 

21.  02 

16s.  6* 

2.  02 

72 

303  45  22.  32 

263  10.  994 

IO  17.4 

456.  98 

87.91 

353.  41 

1  48   0.  70 

76 

X12  XX     2.  S6 

271  55.314 

12  55.  6 

470.  o8 

I S4.  7Q 
*oh*  ty 

S4I.  18 

1  47  SQ.  ^8 

*    H/    J7"  O 

1680 

321   20  42.  79 

280  39.  635 

p8  15.33-8 

484.98 

221.68 

128.  95 

1  47  58. 05 

84 

330   8  23. 03 

289  23.  95 j 

18  12.0 

4:98.98 

288. 56 

316.  72 

56.  73 

88 

338  56   3.  26 

298   8. 275 

20  50.  2 

512.  98 

355.  45 

504.  49 

55-  41 

02 
y 

XA7  AX  ax.  40 

J  1  /       '  J  *T7 

xo6  52.  SQS 

23  28.  4 

526.  97 

422.  34 

92.  26 

54.08 

*S6        2X.  7X 
OOv  0 1     o  /  0 

VS  ^6.  qi6 

O'O  O   '  y 

26  6.6 

540.  97 

489.  22 

280.  03 

S2.  76 

1700 

5  18  42.  29 

324   20.  877 

128  28  44.  8 

554.96 

556.06 

467.  67 

1  47  51.44 

04 

14   6  22.  52 

xxx    S.  IQ7 

OOO      O'  *7I 

o  *  «j' 

568.96 

22.  96 

SS.  44 

OO'  HH 

50.  12 

08 

22  54    2.  76 

341    49.  5I8 

34    *•  3 

582.  96 

89.  85 

243.  21 

48.  80 

12 

31  41  42.  99 

xyo  xx.  8x8 

0*J         OO  O 

36  39-  5 

596. 96 

156.  74 

430.  97 

47.  47 

16 

40  29  23.  22 

359  18.  158 

XQ  17.  7 
oy  *  1  •  / 

10.  96 

22*.  6* 

"O 

18.  74 

46.  15 

1720 

49  17   3-  46 

8    2. 478 

128  41  56.O 

24.95 

290. 52 

206.  51 

I  47  44.  83 

24 

58    4  4a.  6q 

16  46.  799 

44  *4.  X 

HH     OH'  O 

x8.  qs 

0 "  yo 

1S7.  42 
00  i  •  ^ 

XQA.  28 
07H. 

4*.  SI 

28 

66  52  23.  93 

25  31.  119 

47  12«  5 

52.  95 

424.  31 

582.  04 

42.  l8 

X2 

75  40   4.  16 

"*4  1 5.  4*Q 

OH      O*  tj? 

4Q  so.  8 
H7  Ju' 

66.  QS 

>-rv».  y^y 

4QI.  20 

169.  81 

40.  86 

36 

84  27  44.  39 

42  59.  760 

52  29.  I 

80.  95 

558. IO 

357.  58 

IQ.  S4 

oy  <j*t 

1740 

93  15  24.63 

51  44.080 

I2855  7.4 

94-95 

25.OO 

545-34 

I  47  38.  22 

44 

102   3    4. 86 

60  28.  400 

128  57  45.  6 

108.  95 

QI.  QO 

y  ■  .  y^J 

IH.  1 1 

16.  8q 

Kjy 

48 

I  IO  SO  4S.  OQ 

O         IO  7 

69  1 2.  720 

I2Q    O  2X.  Q 
y    v  *"0%  y 

122.  QS 

158.  8O 

320.  88 

X^.  S7 

OO'  Oi 

52 

1 19  38  25.  33 

77  57-  °4 1 

X  2.2 
0 

1x6.  QS 
o  •  yo 

225.  70 

508.  64 

XA.  2S 

OH*  O 

56 

1 28  26   5.  56 

86  41.361 

5  40.5 

I50.  95 

292.  6O 

06. 41 
y  h  * 

X2.  QX 
0  '  yo 

1760 

137  13  45-  79 

95  25.681 

129   8  1S.8 

164.  95 

359-  50 

284.  17 

I  47  31.60 

64 

146    1  26.03 

104  10.001 

10  57.  2 

178.95 

426.4I 

47L94 

30.  28 

68 

154  49   6.  26 

112  54322 

13  35-  * 

192.95 

493.31 

59- 7o 

28.96 

i  72 

163  36  46.  49 

121  38.  642 

16  13.8 

206.95 

560.  22 

247.  46 

27.64 

76 

172  24  26.  73 

130  22.  962 

18  52.  2 

220.  95 

27.  12 

435-  22 

26.3I 

1780 

l8l   12  6.06 

'39  7.283 

129  21  30.5 

234.  95 

94.03 

22.99 

1  47  24.99 

84 

189  59  47-  20 

147  51.603 

24  8.8 

248.  95 

l6o.  94 

210.  75 

23.  67 

88 

198  47  27.43 

156  35-  923 

26  47.  2 

262.  95 

227.  85 

398.  51 

22.  35 

92 

207  35    7-  66 

165  20.243 

29  25.6 

276.  95 

2Q4.  76 

586.  27 

21.  02 

96 

216  22  47.  90 

174  4.564 

32   3  9 

290.95 

361.67 

174.03 

I9.70 

1800 

225  10  6.46 

182  48.  525 

129  34  42.3 

30494 

428.  54 

361.66 

1  47  18.38 
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\s  and  arguments  for  evert/  fourth  year,  1600  to  2000. 


Year. 

/ 

g 

0 

I 

T  T 
II 

III 

0 

// 

0 

0  / 

// 



0 

/  // 

1800 

225 

10 

6.46 

182 

48. 525 

129  34 

42.3 

304.94 

428.  54 

361.  66 

1  47  18.  38 

04 

233 

57 

46. 69 

191 

32. 845 

37 

20.  7 

318.94 

495-  45 

549-  42 

17.  06 

08 

242 

45 

26.93 

200 

17. 166 

39 

59-  1 

332.94 

562. 37 

137.  18 

15.  74 

12 

251 

33 

7.  16 

209 

1.486 

42 

37-5 

346.  94 

29.  28 

324  94 

14.  41 

16 

260 

20 

47-  39 

217 

45.806 

45 

15- 9 

360.94 

96.  20 

512.  70 

13.  09 

1S20 

269 

8 

27.  63 

226 

30.  126 

129  47 

54-3 

374-94 

163.  12 

100.  46 

1 

47  11.  77 

24 

277 

56 

7.86 

235 

14.  447 

50 

32.7 

388.94 

230.  04 

288.  22 

10.  45 

28 

286 

43 

48.  10 

243 

58.  767 

53 

11.  i 

402.  95 

296.  96 

475.  98 

9.  12 

32 

295 

31 

28.  33 

252 

43.  087 

55 

49.6 

416.95 

363.88 

63.  74 

7.80 

36 

304 

19 

8.  56 

261 

27.  408 

129  58 

28.0 

430.  95 

430.80 

25149 

6.48 

1840 

3!3 

6 

48.80 

270 

11.728 

130  1 

6.5 

444-95 

497-  72 

439-  25 

1 

47   5-  *6 

44 

321 

54 

29.03 

278 

56.  048 

3 

44-9 

458.  95 

564.64 

27. 01 

3-  83 

48 

330 

42 

9.  26 

287 

40.  368 

6 

23.4 

472.  95 

31- 56 

214.  76 

2.  51 

52 

339 

29 

49-  5o 

296 

24.689 

9 

1.9 

486.95 

98.  49 

402. 52 

1 

47    *•  19 

56 

348 

17 

29.  73 

305 

9.009 

11 

40.3 

500.95 

165.  42 

59°-  28 

1 

46  59-  87 

1S60 

357 

5 

9  - 96 

3!3 

53-  329 

130  14 

18.8 

51496 

232.  34 

178.03 

1 

46  58.  54 

64 

5 

52 

50.  20 

322 

37-  649 

16 

57-3 

528.  96 

299.  27 

365.  79 

57-  22 

68 

M 

40 

30-43 

33i 

21.  970 

19 

35-8 

542.96 

366.  20 

553-  54 

55-  9° 

72 

23 

28 

10.66 

34o 

6.  290 

22 

14.3 

556.96 

433-  »3 

141.30 

54-  58 

76 

32 

15 

50.90 

348 

50.  610 

24 

52.8 

570.96 

500.  06 

329. 05 

53-  25 

1880 

4i 

3 

3i-  f3 

357 

34.931 

130  27 

31-3 

584.  96 

566.99 

516.80 

1 

46  51.  93 

84 

49 

51 

11-37 

6 

19.  251 

3° 

9.8 

598.  97 

33-  92 

104.  56 

50.61 

88 

58 

38 

51.60 

15 

3-  57i 

32 

48.4 

12.  97 

100.  86 

292.31 

49-  29 

92 

67 

26 

31.83 

23 

47891 

35 

26.  9 

26.  97 

167.  79 

480. 06 

47  96 

96 

76 

14 

12. 07 

32 

32.  212 

38 

5-4 

40.  97 

234.  72 

67.  82 

46.  64 

1900 

85 

1 

30-  63 

4i 

16.  173 

130  40 

44.o 

54-  97 

301.  61 

255.  44 

1 

46  45-  32 

04 

93 

49 

10.86 

50 

°.  493 

43 

22.6 

68.  97 

368.55 

443-  19 

44. 00 

08 

102 

36 

51.  10 

58 

44.814 

46 

i.  1 

82.  97 

435-  49 

30.95 

42.  67 

12 

1 1 1 

24 

3!-33 

67 

29-  134 

48 

39-7 

96.98 

502.  42 

218.  70 

41.35 

16 

120 

12 

11.56 

76 

13-  454 

5i 

18.3 

1 10.  98 

569.  36 

406.  45 

40.03 

1920 

128 

59 

51.80 

84 

57-  774 

130  53 

56.9 

124.  98 

36.  30 

594.  20 

1 

46  38.  7° 

24 

137 

47 

32.03 

93 

42.095 

56 

35-5 

138.98 

103.  24 

181.95 

37-  38 

28 

146 

35 

12.  27 

102 

26.415 

130  59 

14.  1 

152.99 

170.  18 

369.  7o 

36.05 

32 

155 

22 

52.  50 

1 1 1 

10.  735 

131  1 

52.  7 

166.  99 

237.  12 

557-  45 

34-  73 

36 

164 

10 

32.  73 

119 

55-  056 

4 

3i.3 

180.  99 

304.06 

145.20 

33-  4* 

1940 

172 

58 

12.  97 

128 

39-  376 

131  7 

10. 0 

195-  00 

371.00 

332.  95 

1  46  32.08 

44 

181 

45 

53-  20 

137 

23.  696 

9 

48.6 

209.  00 

437.  94 

520.  70 

30.  76 

48 

190 

33 

33-  43 

146 

8.016 

12 

27.3 

223.  00 

504.  89 

108.  45 

29  44 

52 

199 

21 

13-  67 

154 

52.  337 

15 

59 

237.  00 

571.83 

296.  20 

28.  11 

56 

208 

8 

53.9o 

163 

36.  657 

17 

44-6 

251.01 

38.77 

483.  95 

26.  79 

i960 

216 

56 

34-  13 

172 

20.  977 

131  20 

23.  2 

265.01 

105.  72 

71.70 

1 

46  25.  47 

64 

225 

44 

14.37 

181 

5.  297 

23 

»-9 

279. 02 

172.  66 

259-  45 

24.  14 

68 

234 

3i 

54.6o 

189 

49.618 

25 

40.  6 

293. 02 

239.60 

447-  20 

22.  82 

72 

243 

19 

34-  83 

198 

33-  938 

28 

19.3 

307.  02 

3°6.  55 

34-  95 

21.50 

76 

252 

7 

15.  07 

207 

18.  258 

30 

58.0 

321.03 

373-  5o 

222.  70 

20.  17 

1980 

260 

54 

55-  30 

2.6 

2.  579 

131  33 

36.7 

335-  03 

440.44 

410.  45 

1 

46  18.85 

84 

269 

42 

35-  54 

224 

46.899 

36 

15.4 

349-  04 

507.  39 

598.20 

17.  52 

88 

278 

3" 

15.  77 

233 

31.219 

38 

54-  1 

363.  04 

574-  33 

185.  95 

16.  20 

92 

287 

17 

56.  00 

242 

15- 539 

41 

32.8 

377-  04 

41.  28 

373-  7o 

14.88 

96 

296 

5 

36.  24 

250 

59.86o 

44 

*i-5 

391-  05 

108.  23 

561.45 

13.  55 

2000 

3°4 

53 

16.  47 

259 

44.  180 

131  46 

50.3 

405. 05 

175.  17 

149.  19 

1  46  12.  23 
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TABLES  OF  NEPTUNE. 
Table  II. — Reduction  to  beginning  of  months  in  four-year  cycles. 


/ 

S 

0 

I 

II 

A\\ 

III 

JIII 

i 

Year 

0. 

0  / 

// 

0  / 

/ 

// 

// 

// 

Jan. 

1* 

0  0 

0. 00 

0   0. 000 

0 

0.  0 

0.  0 

O.  OO 

0. 00 

0.  00 

0. 00 

0. 00 

0.  00 

Feb. 

0* 

10 

KO  I  I 

10.  766 

X  X 

0.  0 

O.  29 

1.38 

0.  00 

3.86 

0. 00 

—0. 03 

Mar. 

0 

21 

l8  KA 
lo-  04 

21.  174 

6  A 

0. 0 

0.  57- 

2.  70 

0. 00 

7-  58 

0. 00 

—0.05 

Apr. 

0 

xi 

IO  X2 

32.  299 

0  8 

0. 0 

0.86 

4.  12 

0. 00 

11.56 

0. 00 

-0.08 

May 

0 

43 

20.  43 

43-  065 

I3.O 

0. 0 

*•  !5 

5-5o 

0. 00 

15-  42 

0. 00 

—0.  11 

June 

0  54 

32.  21 

0  54.  191 

0 

16.  4 

0. 0 

1-45 

6.  92 

0. 00 

19. 40 

0. 00 

—0.  14 

July 

0 

T  C 
1  O 

1    4-  957 

0 

•19.  6 

0.  0 

1-73 

8.  29 

0. 00 

23.  26 

0. 00 

—0.  16 

Aug. 

0 

l6 

XA  OQ 

ID.  Oo2 

23.0 

0. 0 

2. 03 

9.  71 

0. 00 

27.  24 

0. 00 

— 0.  19 

Sept. 

0 

27 

45  87 
4D-  °/ 

27.  207 

26.  4 

0. 0 

2.  33 

11.  13 

0. 00 

3i-  23 

0.  00 

—0.  22 

Oct. 

0 

xS 

15  08 

37-  974 

29.  6 

0.0 

2.  62 

12.  51 

0. 00 

35.o8 

0. 00 

—0.  25 

Nov. 

0 

1  49 

47. 76 

49.099 

33.0 

0. 0 

2.  91 

13  - 93 

0. 00 

39-  07 

0. 00 

-0.  28 

Dec. 

0 

2  0 

37.86 

1  59865 

0 

36.  2 

0. 0 

3.  20 

15.30 

0.  00 

42.  92 

0. 00 

—0.  30 

Year  /. 

Jan. 

0 

211 

AQ  6J. 

2  jo.  990 

0 

39-6 

0. 0 

3  - 5o 

16.  72 

0.  00 

46.90 

0.  00 

-0.33 

Feb. 

0 

IX 

I  A2 

22.  116 

43- 0 

0. 0 

3-  79 

18.  14 

0. 00 

50.  89 

0. 00 

—  0.  36 

Mar. 

0 

XX 

8.  IQ 

32.  164 

46.  0 

}  0.  1 

4.06 

!9-  43 

0. 00 

54-  49 

0. 00 

-0.  38 

Apr. 

0 

A  A 

IQ  06 

43-  289 

494 

-fa  1 

4-  36 

20.85 

0. 00 

58.  47 

0. 00 

0.  41 

May 

0 

2  55 

10. 07 

2  54-  056 

52.6 

+0.1 

4.65 

22.  22 

f  0.  01 

62.  33 

0.  00 

—0.  44 

June 

0 

3  6 

21.85 

3   5- 181 

0  56.0 

fo.i 

4.94 

23.64 

j  0. 01 

66.31 

0. 00 

—0.47 

July 

0 

X  17 

1 1.  96 

3  15.947 

0 

59-3 

-ho.  1 

5-  23 

25.02 

f  0. 01 

70.  16 

0. 00 

-0.  49 

Aug. 

0 

28 

IX  IX 

27. 072 

1 

2.6 

-ho.  I 

5-  53 

26.  44 

\  0. 01 

74-  15 

0. 00 

-0.  52 

Sept. 

0 

*Q 

x^  c;  1 

38.  198 

6.0 

-ho.  I 

5-  83 

27.86 

i  0. 01 

78.  13 

0. 00 

0.  55 

Oct. 

0 

25  62 

3  48.  964 

9.2 

-ho.  1 

6.  11 

29.  23 

4  0. 01 

81.99 

0. 00 

0.58 

Nov. 

0 

4  1 

37.40 

4   0. 089 

12.6 

ho.  I 

6.  41 

30.65 

4  0.01 

85.  97 

0. 00 

~o.  61 

Dec. 

0 

4  12 

27.  50 

4  10.  856 

1 

15.9 

+0. 1 

6.  70 

32.02 

t  0. 01 

8983 

0. 00 

— 0.  63 

Year  2. 

Jan. 

0 

A  IX 

XQ  28 

4  21.  981 

1 

19.  2 

40. 1 

7.  00 

33-  44 

1  0.  01 

93.  81 

0. 00 

0.  66 

Feb. 

0 

XA 

51.  06 

33-  106 

22.6 

ho.  1 

7.  29 

34-  87 

f  0. 01 

97.8o 

0. 00 

-0.  69 

Mar. 

0 

A  A 

57  8l 

43- 154 

25.6 

4  0.  I 

7.56 

36.  15 

i  0. 01 

101.39 

0. 00 

0.  71 

Apr. 

0 

9.  60 

4  54.  280 

29. 0 

-ho.  I 

7.86 

37-  57 

4  0. 01 

i°5-  38 

0. 00 

0.  74 

May 

0 

5  6 

59-  7i 

5    5-  046 

32.3 

-jo.  I 

8.  15 

38.94 

f  0. 01 

109.  23 

0. 00 

-0.  77 

June 

0 

5  :8 

11.49 

5  16.  171 

1 

35.6 

-ho.  I 

8.44 

40.  36 

fo.  01 

113.  22 

0. 00 

0.80 

July 

0 

C  2Q 

1.  60 

5  26.938 

1  38.9 

-ho.  1 

8.  73 

41-74 

to.  01 

117. 07 

0. 00 

-0.83 

Aug. 

0 

AO 

ix.  xS 

38.  O63 

42.  2 

-ho.  I 

9-  °3 

43.  16 

f  0.  01 

121.  06 

0. 00 

0.  85 

Sept. 

0 

25  15 

49.  188 

45-6 

f  0.  1 

9-  32 

44.58 

f  0. 01 

125.04 

0. 00 

-0.88 

Oct. 

0 

6  2 

I  5  26 

5  59-  954 

48.9 

-ho.  I 

9. 61 

45-95 

4  0. 01 

128.89 

0.  00 

-  0.  91 

Nov. 

0 

27.04 

6  11.080 

52.2 

jo.  I 

9.91 

47-  37 

4  0. 01 

132.88 

0. 00 

0.  94 

Dec. 

0 

6  24 

17.  15 

6  21.846 

1 

55.5 

+0. 1 

10.  20 

48.  75 

f  0. 01 

136.  73 

0. 00 

—0.  96 

Year  3. 

Jan. 

0 

6  35 

28.  92 

6  32.97» 

1 

58.  8 

40. 1 

10.  49 

50.  17 

4  0. 01 

140.  72 

0.  00 

-0.99 

Feb. 

0 

46 

40.70 

44. 096 

2 

2.  2 

fa  1 

10.  78 

51-59 

f  0. 01 

144.  70 

0.  00 

—  1.02 

Mar. 

0 

6  56 

47-  47 

6  54.  145 

5-  2 

fo.  I 

1 1. 06 

52.  87 

1  0. 01 

148.  30 

0. 01 

1.05 

Apr. 

0 

7  7 

59-  25 

7  5.270 

8.6 

4  0. 1 

n.36 

54-  29 

4-0. 01 

152.  28 

0.  01 

-  1.07 

May 

0 

18 

49-35 

16.  036 

11.9 

fo.  I 

1 1.  64 

55-66 

4  0. 01 

156.  14 

—0.  01 

—  1.  10 

June 

0 

7  30 

i-  13 

7  27.  162 

2 

152 

{0.  1 

11.94 

57-oS 

f  0. 01 

160.  12 

-  0.  01 

-1.  13 

July 

0 

7  4o 

5i- 24 

7  37-  928 

2 

18.5 

f  O.  2 

12.  23 

58.  46 

4  0. 01 

163.  98 

—0.  01 

-1.  16 

Aug. 

0 

7  52 

3. 02 

7  49-  053 

21.8 

f  O.  2 

12.  53 

59-88 

f  0. 01 

167.  96 

—0.  01 

-1.  18 

Sept. 

0 

8  3 

14.  79 

8   0.  178 

25.  2 

{  O.  2 

12.  82 

61.30 

-fo.  01 

171.94 

— 0. 01 

- 1.  21 

Oct. 

0 

14 

49° 

10.945 

28.5 

f  O.  2 

13.  11 

62.  67 

4  0. 01 

i75.8o 

—0. 01 

-1.24 

Nov. 

0 

25 

16.  68 

22. 070 

31.8 

j  O.  2 

13.41 

64.  10 

f  0. 02 

179.  78 

—0.  01 

-1.27 

Dec. 

0 

8  36 

6.  79 

8  32.  836 

2 

35-  1 

4  O.  2 

i3-7o 

65.  47 

{  0. 02 

183.64 

0.  01 

-1.29 

My  dll,  and  ^11 1  are  the  changes  in  the  motions  of  0,  II,  and  III  for  100  years.  They  are  to  be  multiplied  by 
the  time  after  1900,  expressed  in  terms  of  the  century  as  unit,  and  added  to  0,  II,  and  III,  respectively. 

*  The  first  two  dates  under  year  o,  should,. in  the  years  1700,  1800,  and  1900,  be  regarded  as  January  o  and 
February  — 1. 
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EPOCHS  AND  ARGUMENTS. 

Table  III. — Motions  of  arguments,  etc.,  for  days. 
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Da>s. 

I 

g 

0 

I 

II 

III 

/  // 

// 

// 

1 

O  2I.67 

o-359 

0. 1 

0. 01 

O.05 

0. 13 

0. 00 

2 

O  43  34 

0.718 

0.  2 

0. 02 

O.  09 

0.  26 

0. 00 

3 

1    5- 01 

1.077 

0.3 

0.03 

O.  14 

0.  39 

0. 00 

4 

1  26.68 

1. 436 

0. 4 

0. 04 

O.  18 

0.  51 

0. 00 

5 

1  48.  35 

I.  704 

0.  5 

O.  OS 

O.  2% 

0.  64  ' 

0. 00 

6 

2  10.02 

2.  153 

0.7 

0. 06 

O.  27 

0.  77 

—0. 01 

7 

2  31.  69 

2.512 

0.8 

0. 07 

O.32 

0.  90 

-0. 01 

8 

2  53-  36 

2.  871 

0.9 

0.08 

0.37 

1.03 

—  0. 01 

q 

3  r5'  °3 

3.  230 

1.0 

0.  OQ 

y 

O.  41 

1.  16 

— 0. 01 

IO 

\  *6.  70 

V  S8q 

1.  1 

0.  10 

O.  46 

I  2Q 

— 0. 01 

1 1 

3  58.  37 

3-  948 

1.  2 

0.  II 

0.50 

I. 41 

—0. 01 

12 

4  20.04 

4.307 

1.3 

0.  II 

0.  55 

1.54 

—0. 01 

13 

4  41.71 

4-  665 

1.4 

O.  12 

0.  60 

I.67 

— 0. 01 

14 

5    V  ^8 

5«  024 

I.  5 

O.  IX 

0.  64 

I.  80 

-  0. 01 

15 

5  25.05 

5.  383 

1.6 

0.  14 

0.  69 

I.  93 

— 0. 01 

16 

5  46.  72 

5-  742 

1-7 

0. 15 

o.73 

2.o6 

-0. 01 

17 

6  8.39 

6.  101 

1.8 

0.  16 

0.78 

2.  18 

—0. 01 

l8 

6  30.06 

6.  460 

2. 0 

a  17 

0.  82 

2.3I 

—0. 02 

19 

6  51.  73 

6.819 

2.  1 

0.  18 

0.87 

2.  44 

— 0. 02 

20 

7  J3-  4° 

7.  178 

2.  2 

O.  IQ 
y 

0.  92 

2.  57 

0. 02 

21 

7  35.o8 

7.  536 

2.3 

O.  20 

0.  96 

2.  70 

— 0. 02 

22 

7  56.  75 

7.895 

2.4 

O.  21 

1. 01 

—  0. 02 

23 

8  18.  42 

8.  254 

2.5 

O.  22 

T.05 

2.  96 

-  0. 02 

24 

8  40.09 

8.613 

2.6 

O.  23 

1.  10 

3.08 

— 0. 02 

25 

9  i-76 

8.  972 

2.7 

O.  24 

1.  14 

3-21 

—  0. 02 

26 

9  23.  43 

9-  33i 

2.8 

O.  25 

1.  19 

3-  34 

— 0. 02 

27 

9  45-  10 

9.690 

2.9 

O.  26 

1.  24 

3-  47 

—0.03 

28 

10   6.  77 

10.  049 

30 

O.  27 

1.28 

3.60 

—a  03 

29 

10  28.44 

10.  408 

3-  1 

O.28 

1-33 

3-  73 

—0.03 

30 

10  50.  1 1 

10.  766 

3.3 

O.  29 

1.38 

386 

-  0.03 

31 

11  11.78 

11.  125 

3-4 

O.3O 

1.  42 

3.98 

—0.03 

For  a  date  in  January  of  a  leap  year,  that  is,  of  all  zero  years  of  the  four-year  cycle  except  1700,  1800,  and  1900, 
Table  III  should  be  entered  with  a  number  1  less  than  the  day  of  the  month. 

In  February,  1700,  1800,  and  1900,  Table  III  should  be  entered  with  a  number  1  greater  than  the  day  of  the  month. 
The  period  of  Arguments  I,  II,  and  III  is  600. 
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TABLES  OF  NEPTUNE. 
Table  IV. — Secular  terms  and  terms  of  long  period,  1600-2000. 


Year. 

SI 

(v.s.  1) 

(v.c.  1) 

(v.s.  2) 

(v.c.  2) 

(p.  CO) 

(p.  s.  1) 

- 

(p.c.  1) 

(p.  5.2) 

(p.c  2) 

// 

/ 

// 

// 

// 

// 

 -  - 

1600 

-189.88 

—3-  33i 

—46.96 

—  103.  76 

—0.49 

—  1.09 

-513 

—  1092 

4  494 

-14. 

+6 

02 

187.  40 

3.  287 

46.85 

103.  10 

0. 49 

1.08 

5io 

1086 

492 

14 

6 

04 

184.94 

3-  244 

46.  73 

102.  44 

0.49 

1.08 

507 

1079 

49i 

13 

6 

06 

182.  49 

3.  201 

46. 61 

101.  78 

0.48 

1.07 

503 

1072 

490 

13 

6 

08 

180.  06 

3-  r58 

46.49 

IOI.  1 1 

^  aQ 

O.  4° 

I.  OO 

500 

1065 

489 

13 

c 
0 

1610 

177.65 

-3.  116 

-46.  37 

—  100.45 

-O.48 

-I.05 

-497 

-1058 

f  488 

13 

1  6 

12 

175-  25 

3-  °74 

46.  24 

99. 78 

O.  48 

I.05 

494 

105 1 

486 

»3 

6 

14 

172,87 

3-°32 

46.  ii 

99.  12 

O.48 

I.  04 

490 

1044 

485 

13 

6 

16 

"    170. 5» 

2.990 

45.98 

98.  45 

O.  48 

I.03 

487 

1037 

484 

13 

6 

18 

I DO.  ID 

2.  949 

45-  85 

97-  79 

O.  47 

I.03 

404 

1030 

482 

>3 

O 

1620 

I65.  82 

-2.908 

-45-  72 

-    97- 12 

-0.  47 

—  I.  02 

—481 

— 1023 

-}  481 

-13 

;  6 

22 

163.  50 

2.  867 

45-  58 

96.45 

o.47 

I.  OI 

477 

1016 

480 

*3 

6 

24 

l6l.  20 

2.  827 

45.44 

95-  79 

0.47 

I.  OI 

474 

1008 

478 

»3 

6 

26 

158.  91 

2.  787 

45.30 

95-  12 

0.  47 

1. 00 

47i 

1 00 1 

477 

13 

6 

28 

I50-  03 

2.  747 

45.  16 

94-  45 

0.47 

0.  99 

A  CO. 

400 

994 

476 

J3 

0 

[630 

"154.  37 

—2.  707 

-45-  OI 

-  93.78 

-0.47 

-0.98 

-465 

-  987 

+  474 

-13 

46 

32 

!52.  13 

2.66§ 

44-  86 

93-  11 

0.  47 

0.98 

461 

980 

472 

!3 

6 

34 

149.  90 

2.  629 

44-  7i 

92.  44 

0.  46 

0.  97 

458 

973 

471 

r3 

6 

36 

14769 

2.  59o 

44-  55 

91.77 

0.  46 

0.  96 

455 

966 

469 

12 

6 

38 

145-  49 

2.  55i 

44-  39 

91.09 

0.  40 

O.  96 

452 

959 

408 

1 2 

0 

1640 

*43-  3» 

2.  513 

44.  23 

90.42 

-0. 46 

0.  95 

448 

952 

{  466 

12 

16 

42 

T41.  14 

2.  475 

44-  07 

89.  74 

0.  46 

0.94 

445 

945 

464 

12 

6 

44 

I38-  99 

2.  437 

43-9° 

89. 07 

0.  45 

0.94 

442 

937 

463 

12 

6 

46 

136.86 

2.  400 

43-  73 

88.39 

0.  45 

o.93 

439 

93o 

46l 

12 

6 

48 

U4-  75 

2.  363 

43"  56 

87.  72 

°.  45 

0.  92 

435 

923 

459 

1 2 

0 

1650 

132  65 

—  2.  326 

~43«  39 

-  87.04 

—o.45 

—0.  91 

—432 

—  916 

f  457 

12 

46 

52 

13°.  56 

2.  289 

43-  21 

86.36 

o.45 

0.  91 

429 

909 

455 

12 

6 

54 

128. 49 

2.  253 

43- °3 

85.68 

0.45 

0.  90 

426 

902 

453 

12 

6 

56 

126.44 

2.  217 

42.  85 

85.00 

0.44 

0.89 

422 

895 

451 

11 

6 

5s 

124.  40 

2.  181 

42. 67 

84.  32 

0.  44 

0.  89 

419 

000 
000 

449 

1 1 

0 

1660 

122. 38 

—  2.  146 

-42;  49 

-  83.  64 

-0.44 

-0.88 

-  416 

-  881 

4  447 

—  1 1 

-1  6 

62 

120.38 

2.  in 

42.30 

82.96 

0.44 

0.87 

412 

873 

445 

1 1 

6 

64 

118.  39 

2. 076 

42.  11 

82.  27 

0.44 

0.86 

409 

866 

443 

1 1 

6 

66 

1 16. 42 

2.  041 

4192 

8i.59 

o.43 

0.86 

406 

859 

441 

11 

5 

DO 

I 14. 46 

2. 007 

4i.  73 

80.  90 

o-  43 

O.  »5 

402 

852 

439 

1 1 

5 

T67O 

112.51 

-1-973 

41.53 

80.  22 

o.43 

-O.fU 

399 

-  845 

1  437 

1  [ 

45 

72 

no.  58 

1-939 

41.33 

79-53 

o.43 

O.83 

396 

837 

434 

1 1 

5 

74 

IO8.  67 

1.  906 

4i.  13 

78.  85 

0.  43 

O.83 

392 

8^0 

432 

1 1 

5 

76 

I06.78 

1.873 

4o.93 

78.16 

0.  42 

0.82 

389 

823 

43o 

10 

5 

78 

104. 90 

1.  840 

40.  72 

77.  48 

0.  42 

O.  81 

386 

8lO 

428 

10 

5 

1680 

- 103. 04 

—  T.  807 

-40.51 

~  76.79 

—0.  42 

—0.80 

-382 

-  808 

M26 

10 

45 

82 

101.  20 

1-775 

40. 30 

76.  II 

0.  42 

0.80 

379 

8OI 

423 

10 

5 

84 

99-  37 

1-743 

40.09 

75.  42 

0.  42 

0.  79 

376 

794 

421 

10 

5 

86 

97-  56 

I.  711 

39-  87 

74-  73 

0.  41 

0.  78 

372 

787 

419 

10 

5 

88 

95.  76 

I.679 

39-  65 

74.04 

0.  41 

0.  78 

369 

780 

417 

10 

5 

1690 

-  93.98 

I.648 

-39-  43 

-  73-35 

0.  41 

0.77 

366 

772 

t  415 

10 

45 

92 

92.  21 

I.  617 

39.21 

72.66 

0.  41 

0.  76 

362 

765 

412 

10 

5 

94 

90.  46 

1.586 

38.98 

71.97 

0.  41 

0.  76 

359 

758 

410 

10 

5 

96 

88.  73 

1.556 

38.  75 

71.  28 

0.  40 

0.  75 

356 

751 

.  408 

9 

5 

98 

87. 02 

1.526 

38.  52 

70.58 

0.  40 

0.  74 

353 

743 

406 

9 

5 

1700 

-  85.32 

-T.496 

-38.  28 

-  69.89 

-0.  40 

-0.  73 

-349 

-  736 

!  403 

-  9 

4-5 

The  quantities  (p.  c.  o),  (p.  s.  i)  etc.,  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table  IV. — Secular  terms  and  terms  of  long  period,  1600-2000. 


Year. 

61 

{v.s.  1) 

{v.c.  1) 

(v.s.  2) 

(v.c.  2) 

(p.  CO) 

{P.s.  1) 

(p.c.  1) 

(P.  5.2) 

(P.c.  2) 

// 

// 

// 

// 

// 

1700 

-85-  32 

-1.496 

-38-  28 

-69.89 

—0.  40 

-0.73 

-349 

-736 

+403 

—  9 

+5 

02 

83.64 

1. 466 

38.04 

69.  20 

0. 40 

0.73 

346 

729 

400 

9 

5 

04 

8i.97 

1-437 

37.80 

68.  50 

o.39 

0.  72 

342 

721 

398 

9 

5 

06 

80.32 

1.408 

37-  56 

67.  81 

o.39 

0.  71 

339 

714 

395 

9 

5 

OO 

70.  c>9 

I-  379 

37-  3 1 

O7.  I  I 

°.  39 

0.  71 

336 

707 

393 

9 

5 

17IO 

77.07 

1. 35i 

-37.  -06 

—66.  42 

0.38 

-  0.  70 

332 

699 

+39° 

9 

+5 

12 

75-  47 

1323 

36.81 

65.  72 

0.38 

0. 69 

328 

692 

388 

9 

5 

14 

73.89 

1-295 

36.55 

65-  03 

0.  38 

0.  69 

325 

685 

385 

9 

5 

16 

72. 32 

1.  267 

36.  29 

64.  33 

0. 38 

0.68 

322 

678 

382 

8 

5 

1  0 

70.  77 

1.  240 

36.03 

(x-i  (.A 
t>3.  t>4 

0. 37 

0.  67 

1 1  ft 

3IH 

07O 

379 

u 
0 

5 

I720 

-69.  23 

1.  213 

-35-  77 

62.  94 

0.  37 

-  0.66 

315 

-663 

+376 

-8 

+5 

22 

67.71 

1.  186 

35.  50 

62.  24 

o.37 

0.66 

312 

656 

374 

8 

5 

24 

66.21 

1.  160 

35-  23 

6i.55 

0.36 

0.65 

308 

648 

371 

8 

5 

26 

64.  72 

1.  134 

34.96 

60.85 

0.  36 

0. 64 

305 

64I 

368 

5 

2o 

63-  25 

I.  IOo 

34*  °9 

60.  15 

0. 36 

0.  03 

3°2 

034 

365 

Q 
O 

5 

I730 

-61.80 

-I.O83 

-34.  42 

-59.  45 

—0.36 

0. 62 

—298 

-626 

4  362 

8 

+5 

32 

60.  36 

I.058 

34-  14 

58.76 

o.35 

0. 62 

295 

6l9 

359 

8 

5 

34 

58.94 

I-033 

33-86 

58.06 

o.35 

0.  61 

291 

6ll 

356 

8 

5 

36 

57.  54 

I.OO8 

33.58 

57.  36 

o.35 

0.  60 

288 

604 

353 

7 

4 

3s 

56.  15 

0.  9^*4 

33-  29 

50.  00 

°.  34 

0.  60 

285 

596 

35° 

7 

4 

1740 

-    54. 78 

O.  96O 

33.00 

55. 96 

o.34 

-0.59 

28l 

589 

+  347 

7 

44 

42 

53-43 

O.936 

32.71 

55-  26 

o-34 

0.58 

278 

582 

344 

7 

4 

44 

52*09 

O.9I3 

32.41 

54. 56 

o.34 

0.58 

274 

574 

34i 

7 

4 

46 

50-  77 

O.  89O 

32.  11 

53.86 

o.33 

0.  57 

271 

567 

338 

7 

4 

4« 

49.  46 

O.  OOy 

31.  »I 

53-  *6 

o.  33 

O.  50 

ZOo 

5GO 

335 

7 

4 

i75o 

48.  17 

O.  844 

3I.5I 

-52.  46 

-  0.33 

-Q.  55 

264 

-552 

+332 

™7 

44 

52 

46.90 

O.  822 

31.  20 

51.76 

0.32 

0.54 

261 

545 

328 

7 

4 

54 

45-64 

O.  800 

3O.89 

51.06 

0.32 

0.54 

257 

538 

325 

7 

4 

56 

44.4o 

O.  778 

30.58 

50.  36 

0.32 

0.53 

254 

531 

322 

7 

4 

43.  i» 

°.  757 

30.  27 

49-  66 

0.  32 

0.  52 

250 

523 

3!9 

7 

4 

I76O 

-41.98 

-0.  736 

-29-  95 

-48.96 

-0.31 

-0.51 

-247 

-516 

4  3i5 

-7 

44 

62 

40.79 

0.715 

29.63 

48.  26 

0.31 

0.51 

243 

508 

312 

7 

4 

64 

39.  62 

0.695 

29.31 

47-  55 

0.31 

0. 50 

240 

50I 

308 

7 

4 

66 

38.  47 

0.675 

28.98 

46.85 

0.  30 

0.  49 

236 

494 

305 

6 

4 

On 

37-  33 

°-  655 

20.  O5 

46.  15 

0.  30 

0.  49 

233 

400 

3QI 

£. 
D 

4 

I770 

-36.  21 

-  0.635 

-28.  32 

-45-  45 

0.30 

0.  48 

—  229 

479 

+298 

-6 

+4 

72 

35-  h 

0. 616 

27.99 

44-  74 

0.  29 

0.47 

226 

472 

294 

6 

4 

74 

34  - 03 

o.597 

27-  65 

44.04 

0.  29 

o.47 

222 

464 

291 

6 

4 

76 

32.96 

0.  578 

27.  3 1 

43.  34 

0.  29 

0.  46 

219 

457 

287 

6 

3 

7a 

31.  90 

°.  559 

26.  97 

42.  64 

O.  20 

o.  45 

215 

449 

204 

O 

3 

1780 

30.86 

-0.  541 

-26.62 

-41.94 

-O.  28 

-0.44 

—  212 

442 

+  280 

-6 

4-3 

82 

29.84 

0.523 

26.  27 

41.23 

O.  28 

0.43 

208 

435 

277 

6 

3 

84 

28.84 

0.505 

25.  92 

4o.53 

O.  27 

o.43 

205 

427 

273 

6 

3 

86 

27.85 

0. 488 

25.  56 

39.83 

O.  27 

0.  42 

202 

420 

270 

5 

3 

88 

26.88 

0.  47i 

25.  20 

39-  13 

O.  26 

0.  41 

I98 

412 

266 

5 

3 

1790 

-  25.  93 

-0.  454 

-  24.  84 

-38.  43 

O.  26 

—0.  40 

195 

-405 

4262 

5 

4-3 

92 

24  99 

0.  438 

24.  48 

37-  72 

O.  26 

0.  40 

191 

398 

258 

5 

3 

94 

24.  07 

0.  422 

24.  1 1 

37-  02 

O.  25 

o.39 

188 

390 

254 

5 

3 

96 

23-  17 

0. 406 

23.  74 

36.  32 

O.  25 

0.38 

I84 

383 

250 

5 

3 

98 

22.  29 

0.  390 

23.  37 

35-  62 

O.  24 

0.  38 

l8l 

375 

246 

5 

3 

1800 

—21.  42 

-0.  375 

—22.  99 

-34-  92 

—  O.  24 

-0.37 

177 

-368 

+  242 

-5 

+3 

The  quantities  (p.  c.  o),  (p.  s.  1),  etc.,  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table 


TABLES  OF  NEPTUNE. 
IV. — Secular  terms  and  terms  of  long  period,  1600  to  2000. 


Year. 

fit 

/  t.    e    t  \ 
(  V-  S-  1  ) 

(v.  c.  1 ) 



( v.  s.  2) 



(7'.  C.  2) 



[p.  c.  0) 

— 

{p.s.  1 ) 

 ^ 

(p.c.  1 ) 



(p.s.  2) 



(p.C.2) 



—- 

■  

// 



/ 

// 

// 

// 

// 

1800 

—  2f.  42 

-O.  375 

22.99 

-34-  92 

—0.  24 

-O.37 

-177 

-368 

+  242 

—5 

+  3 

02 

20.57 

O.  360 

22.  6l 

34.22 

0.  24 

O.  36 

174 

361 

238 

5 

3 

04 

19-  74 

0.345 

22.  23 

33- 5 1 

0.  23 

O.  36 

170 

353 

234 

5 

3 

06 

18.  92 

0.33I 

21.84 

32.  81 

0.  23 

0.35 

167 

346 

230 

4 

3 

08 

18.  12 

O.  ^17 

21.  4  5 

X2.  1 1 

0.  22 

O.  "*4 

16-1 

-u8 

226 

4 

0 

1810 

-17.  33 

—O.  304 

—  21. 06 

-31.41 

—0.  22 

—0.  33 

—  160 

-331 

-f-222 

—4 

+3  i 

12 

16.  56 

O.  29I 

20.  67 

30.71 

0.  21 

0.  32 

156 

324 

218 

4 

3 

14 

15-81 

O.  278 

20.  27 

30.01 

0.  21 

0.  32 

153 

316 

214 

4 

3 

l6 

15.08 

O.  265 

19.  87 

29.31 

0.  20 

0.31 

149 

309 

209 

4 

2 

18 

14.  ^6 

O.  252 

IQ.  47 

28.61 

0.  20 

0.  xo 

146 

205 

4 

2 

l820 

—  13.66 

—O.  240 

—  19.  06 

27. 91 

-0.  19 

—0.  29 

-142 

-294 

+201 

^4 

1  2 

22 

12.97 

O.  228 

18.65 

27.  21 

0.  19 

0.  29 

139 

287 

197 

4 

2 

24 

12.  30 

O.  216 

18.  24 

26.51 

0.  19 

0.  28 

135 

279 

192 

4 

2 

26 

n.65 

O.  205 

17.  83 

25.  8l 

0.  18 

0.  27 

131 

272 

188 

3 

2 

28 

;       1 1.  02 

O.  I94 

17.  41 

25.  II 

0.  18 

0.  27 

128 

264 

183 

3 

2 

183O 

-10.  41 

O.  183 

j  -16.99 

-24.  41 

—0.  17 

—0.  26 

-125 

-257 

+  179 

-3 

I  2 

32 

9.  81 

O.  I72 

16.  57 

23-  71 

0. 17 

0.  25 

121 

250 

174 

3 

2 

34 

923 

O.  162 

1        16.  14 

23.0I 

.  0.  16 

.0.  25 

Il8 

242 

170 

3 

2 

36 

8.  67 

O.  152 

1  I5-7I 

22.31 

0.  16 

0.  24 

114 

235 

165 

3 

2 

38 

8.  12 

O.  142 

15.  28 

21.  62 

0.  16 

O.  2X 

III 

227 

161 

3 

2 

1840 

759 

-  O.  133 

14.84 

—  20.  92 

-0.  15 

— O.  22 

-IO7 

--220 

+  156 

•-3 

{  2 

42 

7.08 

O.  124 

14.40 

20.  22 

0.  15 

O.  21 

I04 

213 

152 

3 

2 

44 

6.  58 

O.  115 

»3- 96 

19.  53 

0.  14 

O.  21 

IOO 

206 

147 

3 

2 

46 

6.  10 

O.  I07 

13.  52 

18.83 

0.  14 

O.  20 

97 

I9S 

143 

2 

I 

48 

5.  64 

O.  OQQ 

I"*.  07 

18. 13 

O.  IO 

QX 

1QI 

'7' 

118 

2 

1850 

5. 19 

 O.  O9I 

—  I  2.  62 

-17-  44 

0. 13 

—O.  l8 

-  90 

—  I84 

f  »33 

2 

f  2 

52 

4. 76 

O.  O84 

12.  17 

16.  74 

O.  12 

O.  17 

86 

176 

129 

2 

2 

54 

4.  35 

O.  077 

II. 71 

16.05 

O.  12 

O.  17 

83 

169 

124 

2 

2 

56 

30 

a  070 

II.  25 

15.  36 

O.  II 

a  16 

79 

l62 

119 

2 

j 

58 

x  58 

0. 063 

IO  7Q 

14. 66 

O.  II 

0  1  ^ 

76 

1 14 

2 

i860 

—  3-  22 

-0. 057 

— 10.  32 

- 13.  97 

— O.  IO 

—0.  14 

-  72 

-147 

+  IO9 

-2 

4  I  ( 

62 

2.88 

0.051 

9-  85 

13.  28 

O.  IO 

0.  14 

69 

140 

I04 

2 

64 

2.  55 

0.045 

9.38 

12.  59 

0. 09 

0.  13 

65 

133 

99 

2 

66 

2.  24 

0. 040 

8.  90 

11.  90 

0. 09 

0.  12 

62 

125 

94 

1 

J 

68 

I.  QS 

0.  o^5 

8.  42 

11.  21 

0.08 

0.  12 

58 

118 

89 

1870 

1.68 

0.  030 

-  7  94 

10.  52 

0. 08 

0.  1 1 

55 

—  III 

f  84 

—  1 

72 

1.42 

0.  025 

7.  45 

9-  83 

0. 07 

O.  IO 

5i 

104 

79 

1 

74 

1.  18 

0.  021 

6.96 

9.  14 

0. 07 

0.  IO 

48 

97 

74 

1 

1 

76 

0.  96 

0.  017 

6.  47 

8.  46 

0. 06 

0. 09 

44 

89 

68 

! 

\ 

78 

0.  75 

0.  013 

S.  Q8 

7.  77 

0.  06 

0.08 

41 

82 

6^ 

1880 

0. 56 

-0.  010 

~  5.48 

-  7.08 

—0.05 

— 0. 07 

37 

75 

+  58 

 , 

\  1 

82 

0.38 

0.  007 

4.98 

6. 40 

0. 04 

0. 07 

34 

68 

53 

84 

O.  22 

0.  004 

4.  48 

5.7i 

0. 04 

0. 06 

30 

61 

47 

j  1 

86 

-  O.08 

—0.  002 

3-  97 

5. 02 

0.03 

0.05 

27 

54 

42 

0 

0 

88 

f  O.04 

0.  000 

3-  46 

4.34 

0.03 

0.05 

23 

46 

37 

0 

0 

1890 

+  O.  14 

-}-o.  002  1 

-  2.95 

-  3.65 

—0. 02 

—0. 04 

—  20 

-  39 

1  3i 

0 

0 

92 

O.23 

0. 004 

2.  43 

2.  97 

0.  02 

0.03 

16 

32 

26 

0 

0 

94 

0.30 

0.005 

1.  91 

2.  28 

0. 01 

0.03 

13 

25 

20 

0 

0 

96 

•  O.35 

0. 006 

i-39 

1.60 

—0. 01 

0. 02 

9 

18 

15 

0 

0 

98 

0.39 

0. 007 

0.  87 

0.  92 

0. 00 

—0.  01 

6 

10 

9 

0 

0 

1900 

+  O.4I 

-fo.  007 

-  0.34 

—  0.  24 

0. 00 

0. 00 

-  2 

3 

f  4 

0 

0 

The  quantities  (p.  c.  i),  (p.  s.  i),  etc.,  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table  IV. — Secular  terms  and  terms  of  long  period,  1600-2000. 


Year. 

6/ 

Sir 

(V    9  1^ 
\V.         I  ) 

i  7t  r  i\ 

\U.  C.  1) 

\  v.  1 .  Z  ) 

\H  •  *•  z) 

f  a  r  9  \ 

// 

/ 

// 

// 

// 

1900 

~h  °-  41 

■}  0.  007 

~  O.34 

—  O.  24 

O.  OO 

O.  OO 

2 

—  3 

1  A 

+  4 

O 

O 

02 

0. 41 

0.  007 

-f    O.  19 

+  O.44 

O.  OO 

+0.  OI 

+  2 

+  4 

—  2 

O 

O 

04 

0. 40 

0.  007 

O.  72 

I.  12 

+  0.  OI 

O.  OI 

5 

12 

8 

O 

O 

06 

0.  37 

0.  006 

1.26 

I.80 

O.  02 

0. 02 

9 

l9 

13 

O 

O 

08 

0.32 

0.005 

I.SO 

2.  47 

O.  02 

0.03 

12 

27 

19 

O 

O 

1910 

-r  °-  25 

j  0.  004 

1  2.35 

r  3-  x5 

j  O.  O3 

+0. 04 

\  lb 

1         t  A 

+  34 

—  25 

O 

O 

1 2 

0.  17 

0.  003 

2.  90 

3.  82 

O.  O3 

0.  04 

x9 

4i 

3° 

O 

O 

*4 

4  0.07 

j  0.  001 

3-  45 

4-  5° 

O.  O4 

0.  05 

23 

A  Si 
4» 

3° 

O 

O 

16 

—  0.05 

0.001 

4. 00 

5-  l7 

O.  04 

0. 06 

26 

55 

42 

+  1 

18 

0.  18 

0.003 

4.  56 

5.84 

0.05 

0. 06 

30 

62 

48 

1 

1920 

—  °-  33 

— 0.  000 

1    5.  !2 

f  0.5I 

-j-O.  00 

4  0. 07 

t-  33 

-j-  OO 

—  54 

—  1 

22 

0. 50 

0. 009 

5-  00 

7.  I8 

0.  06 

O.  Oo 

37 

75 

00 

1 

1 

24 

0.  69 

0.  01 2 

O.  25 

T  Sic 

7-  <*5 

0.  07 

O.  OO 

4° 

fti 

o2 

00 

26 

0.89 

0.  016 

6.82 

8.52 

0. 07 

0.  09 

44 

89 

72 

J 

28 

1.  11 

0.  020 

7-  39 

9.  18 

0.08 

0.  10 

47 

96 

78 

I 

1930 

—  i-34 

— 0.  024 

-r  7-  9° 

1   9-  a5 

+°» 09 

+  0.  1 1 

I       r-  T 

+  51 

-f~  io3 

ft  j 
04 

+  1 

1 

32 

J-  59 

0.  028 

0.  54 

10.  51 

0.  09 

0.  1 1 

54 

1 10 

90 

1 

34 

1.  oO 

0.033 

9*  12 

T  1  iK 

II.  Io 

0.  10 

0.  1 2 

eft 

50 

117 

9° 

36 

2.  15 

0.038 

9.  71 

II.84 

0.  II 

0.  13 

61 

124 

I02 

2 

2 

38 

2.  45 

0.043 

10.  $0 

12.  50 

0.  II 

0.  13 

65 

«3i 

IO8 

2 

2 

1940 

-  2.  77 

-0.  049 

f  10.  89 

{-13.  It) 

+0.  12 

-f  0.  14 

1  fLQ 

-+-  OO 

—  II4 

+  2 

—  2 

42 

3-  11 

0.055 

II.  48 

13.  82 

O.  13 

0.  15 

72 

x45 

121 

2 

2 

44 

3-  4o 

0. 061 

12.  Oo 

T  >(      A  SI 

•  14.40 

O.  14 

0.  15 

75 

J52 

127 

2 

2 

46 

383 

0.068 

12.68 

15-  14 

O.  15 

0.  16 

79 

159 

133 

2 

2 

48 

4.  22 

0.  075 

13.  28 

15.  79 

O.  15 

0.  17 

82 

166 

I40 

2 

2 

J  95° 

—  4-  03 

O.  Oo2 

T^-  89 

t  Jo.  45 

-f^O.  ID 

Xr\  rft 

OO 

1  ]73 

I4O 

+  2 

—  2 

52 

5-  °5 

O.  089 

14.  50 

17^10 

O.  17 

r\    1  ft 
O.  Io 

ftr» 
09 

1  ftn 

'53 

2 

2 

54 

5-  49 

O.  097 

15.  II 

17.  76 

O.  17 

O.  I9 

93 

lft*7 
I»7 

x59 

2 

2 

56 

595 

O.  I05 

'5-  73 

18.41 

O.  18 

O.  20 

97 

193 

166 

3 

2 

58 

6.  42 

O.  113 

16. 35 

19.06 

O.  I9 

O.  20 

100 

200 

172 

3 

2 

i960 

-  0.  91 

O.  122 

~\  16.  98 

+  19.  71 

-\o.  19 

+0.  21 

-{-104 

4  207 

—  179 

+3 

—  2 

02 

7. 42 

O.  131 

17.  01 

20.  36 

O.  20 

O.  22 

107 

214 

T  Of. 

IoO 

3 

2 

f^A 
64 

7-  95 

O.  I40 

l8.  24 

21.  OO 

O.  20 

O.  22 

111 

22 1 

I92 

3 

2 

66 

8.  49 

O.  I49 

18. 87 

21.  64 

O.  21 

O.  23 

114 

228 

IQ9 

3 

3 

68 

9  - 05 

O.  159 

19-  5i 

22.  29 

O.  22 

O.  24 

118 

234 

205 

3 

'  3 

1970 

—  9*  °2 

— O.  I09 

-f-20. 15 

+  22.  93 

-f-O.  22 

+°.  25 

-p  121 

+  24I 

—  21 2 

+3 

3 

72 

10.  21 

O.  179 

20.  79 

23*  57 

O.  23 

O.  25 

125 

240 

219 

3 

3 

74 

IO.  o2 

O.  I90 

21.  44 

24.  21 

O.  24 

O.  26 

1  oft 
I  ^0 

254 

225 

3 

3 

76 

11.45 

O.  20I 

22. 09 

24.  85 

O.  24 

O.  27 

132 

26l 

232 

4 

3 

78 

12.  09 

O.  212 

22.  74 

2>48 

O.25 

O.  27 

135 

268 

239 

4 

3 

1980 

--I2  7*\ 

-  O.  224 

4  2X 

4  26.  12 

f  O.  26 

\  O.  28 

—  246 

+4 

—3 

82 

13.  43 

O.  236 

24.05 

26.75 

O.  26 

O.  29 

142 

28l 

253 

4 

3 

84 

14.  12 

O.  248 

24.71 

27.38 

O.  27 

O.  29 

146 

288 

260 

4 

3 

86 

14.  83 

O.  260 

25.38 

28.0I 

O.  28 

O.30 

149 

295 

267 

4 

4 

88 

15.  56 

O.273 

26.05 

28.64 

O.28 

O.3I 

153 

302 

274 

4 

4 

1990 

-16.30 

O.  286 

+26.  72 

+  29.27 

+0.  29 

+0.  32 

+  156 

+  308 

-28l 

+4 

-4 

92 

17.06 

O.  299 

27.40 

29.89 

O.3O 

O.32 

l60 

315 

288 

4 

4 

94 

17.84 

0.3I3 

28.08 

30.52 

O.3O 

0. 33 

163 

321 

295 

4 

4 

96 

18.63 

O.327 

28. 76 

31.  14 

O.3I 

o.34 

167 

328 

3°2 

4 

4 

98 

19.44 

O.34I 

29.44 

31.  77 

O.32 

0. 34 

I70 

335 

309 

4 

4 

2000 

—20.  27 

-O.  356 

+30. 13 

+32.  39 

+0.  33 

+0. 35 

+  174 

+34i 

-317 

+4 

-4 

The  quantities  (/o.  c.  o),  (p.  5.  1 ),  etc.,  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table  V,  Part  I. — Arg.  I.    Action  of  Uranus.    Constant  of  (p.  c.  o)  zz  200. 


(v.  CO) 

(V.S.1) 

(v.ci) 

(r.5.2) 

(V.C2) 

(p.  CO) 

Arg. 

(v.  co) 

( v.  s.  1 ) 

(Z'.C  1) 

( v.  s.  2 ) 

(r.c  2) 

(p.  co 

// 

// 

// 

// 

0 

+5-  76 

+9-99 

-f  o.  21 

f  a  26 

-1.52 

+  10 

60 

+3-48 

+0.33 

-7.69 

-  1.  26 

f  0. 56 

4  26 

1 

5.80 

9.  94 

-  0. 01 

a  21 

I.  52 

IO 

61 

3.  37 

4-o.  1 1 

7.  67 

1.  24 

0.  60 

26 

2 

5.83 

9.89 

a  24 

a  15 

1.52 

IO 

62 

3-  27 

—0.  11 

7.66 

1.  21 

0.65 

27 

3 

5-86 

9.  84 

0.47 

a  10 

1-52 

IO 

AO 

DO 

3- 17 

0.  32 

7.63 

1.  18 

0.  69 

27 

4 

5-89 

9.78 

a  69 

4-0.04 

1.52 

IO 

CIA 

o4 

3.06 

o.  54 

7. 60 

1.  16 

°-  73 

27 

5 

+  5.  92 

+9-  71 

—0.  91 

—0. 01 

-1.52 

-f  IO 

65 

+  2.95 

—0.  76 

-7-  57 

i-  13 

+0.  77 

4-27 

6 

5.  95 

9.  64 

1.  13 

0. 06 

I.  51 

IO 

66 

2.  85 

0.  97 

7.  53 

I.  IO 

0.81 

27 

rt 
i 

5-  97 

9-57 

i-35 

0.  12 

1.50 

II 

67 

2.  74 

1.  19 

7-  49 

1.07 

0.85 

28 

8 

599 

9-  49 

t-  57 

0.  17 

1.49 

1 1 

68 

2.  63 

1.  40 

7-  44 

1.03 

0.  89 

28 

9 

6.  00 

9.40 

1.78 

0.  23 

1. 48 

II 

69 

2.  52 

1.  61 

7-  38 

I.  OO 

0.  92 

28 

10 

~f  6.  01 

+9-31 

-1.99 

0.  28 

1.47 

I  II 

70 

+  2.41 

1.  82 

-7-  32 

0. 96 

4-o.  96 

:  28 

11 

6. 02 

9.  21 

2.  20 

0. 33 

1.46 

12 

71 

2.  30 

2. 03 

7.  26 

0.  93 

0.  99 

28 

12 

6.03 

9.  11 

2.41 

a  38 

1.44 

12 

72 

2.  18 

2.  24 

7.  19 

0.89 

1.02 

29 

13 

6. 04 

9. 00 

2.  61 

o. 43 

1. 42 

12 

TO 

to 

2.  07 

2.  44 

7.  11 

0.85 

1.05 

29 

14 

6.  04 

8.  89 

2.  81 

0. 48 

1.40 

12 

74 

1-95 

2.  64 

7.03 

0.  81 

1. 08 

29 

15 

f  6.04 

|  8.  78 

3.01 

-0.  53 

1.38 

+  13 

70 

|  1.  84 

2.84 

6.  95 

0.77 

{  1.  n 

4-29 

16 

6.  03 

8.66 

3.  21 

0.  58 

1.36 

13 

76 

1.  72 

3-  °4 

6.86 

0.  73 

1.  14 

29 

17 

6.03 

8.  54 

3-4i 

0.  62 

1-33 

13 

77 

1.  60 

3-  23 

6.  76 

0.68 

1.  16 

29 

18 

6.  02 

8.  41 

3.60 

0.  67 

1.30 

13 

78 

1.  48 

3-  42 

6.  66 

0.  64 

1.  19 

30 

19 

6. 00 

8.  27 

3.  79 

0.  72 

1.  28 

14 

79 

1.36 

3.61 

6.  56 

o.59 

1.  21 

30 

20 

f5-99 

+8.  14 

—3-  97 

—0.  76 

-1.  25 

+  M 

80 

+  !•  24 

80 

-6.  45 

°-  55 

4-i.  23 

430 

21 

5-  97 

7-  99 

4-  J5 

0.80 

1.  22 

14 

81 

1.  12 

3.98 

6.  33 

0.  50 

1.  25 

3° 

22 

5-  95 

7-  85 

4-  33 

0.84 

1.  18 

14 

82 

I.  OO 

4.  16 

6.21 

0.  46 

1.26 

30 

23 

593 

7.  70 

4-  50 

0.  88 

1.  15 

15 

83 

0.  88 

4-34 

6. 09 

0.  41 

1.  28 

3° 

24 

5-9° 

7-  54 

4-  67 

0.  92 

1.  12 

15 

84 

0.  76 

4-  52 

5.96 

0.36 

1.29 

30 

25 

f  5-  87 

4  7-  39 

4.84 

0.  96 

1. 08 

+  15 

85 

+0.64 

-4.69 

5.83 

0.31 

4-1.30 

4  30 

26 

5  - 84 

7-  23 

5. 00 

1. 00 

1.04 

16 

86 

0.  52 

4.85 

5-  69 

0.  26 

i-  31 

3° 

27 

5.81 

7. 06 

5.  16 

1.03 

1. 00 

16  1 

87 

0. 40 

5-  02 

5-  55 

0.  22 

i-32 

30 

28 

5.  78 

6. 89 

5-31 

1.  06 

0.  96 

l6  | 

88 

0.  28 

5-  18 

5-4i 

0.  17 

i-33 

30 

29 

5-  74 

6.  72 

5.46 

1.  10 

0.  92 

17 

89 

0.  15 

5-  34 

5-  26 

0.  12 

!-33 

30 

30 

f  5-  7o 

}  6.  55 

5.60 

i-  J3 

0.  88 

-H7  ' 

90 

fo.03 

5-49 

5-  11 

0. 07 

4  1.34 

^30 

31 

565 

6.  37 

5-  74 

1.  16 

0.84 

18  j 

91 

0.  09 

5-  64 

4.  95 

0.  02 

1.  34 

30 

32 

5-61 

6.  19 

5.88 

1.  18 

0.80 

18  1 

92 

0.  21 

5.  79 

4.  79 

40.03 

1-34 

30 

33 

5-  56 

6. 00 

6. 01 

1.  21 

o-  75 

l8 

93 

o.  33 

5-93 

4.  62 

0. 08 

1-34 

31 

5-  5i 

5-  81 

O.  14 

1.  24 

0.  71 

l8 

94 

0.  46 

O.  07 

4-  45 

0.  13 

1.  33 

31 

35 

4  5  45 

f5-  62 

6.  26 

—  1.  26 

0.  66 

4  19  1 

95 

0.58 

-6.  20 

4.  28 

4  0. 18 

4  1-33 

f  3i 

36 

5-  4o 

5.  43 

6.  38 

1.28 

0.  62 

19 

96 

0.  70 

6.  33 

4.  11 

a  23 

1. 32 

31 

37 

5.  34  • 

524 

6.49 

1.30 

a  57 

20 

97 

0.82 

6.46 

3.93 

0.28 

1.  3i 

31 

38 

5-  28 

5- 04 

6. 60 

1.32 

0.  52 

20 

98 

0.94 

6.  58 

3-  75 

0. 32 

1.30 

31 

5-  22 

4.84 

6.  71 

i-33 

0.  47 

20 

99 

1.  06 

6.  69 

3-  56 

o-  37 

I.  20 

31 

40 

+5.  16 

-U.64 

—6.  81 

-1.35 

—0.42 

4  20 

100 

-  1.  18 

—6.  80 

-3-  38 

+0.42 

-f  I.  27 

4-3i 

41 

5-  °9 

4.  44 

6.  90 

1.36 

°-  37 

21 

101 

1. 30 

6.  91 

3.  19 

0. 47 

!•  25 

31 

42 

5-  02 

4-  23 

6.99 

1-37 

0.32 

21 

102 

1.42 

7.  01 

2-99 

0.51 

1.23 

30 

43 

495 

4. 02 

7. 07 

1.38 

0.  27 

22 

103 

1-54 

7.  11 

2.  80 

0.  56 

I.  21 

30 

44 

4.  88 

3-  81 

7-  15 

1.38 

0.  22 

22 

104 

1.  66 

7.  20 

2.  60 

0. 60 
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(p.  co)  is  expressed  in  units  of  the  seventh  place  of  decimals. 
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{p.  c.  o)  is  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table  V,  Part  T. — Arg.  I.    Action  of  Uranus.    Constant  of  (p.  c.  o)  —  200. 
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(p.  c.  o)  is  expressed  in  units  of  the  seventh  place  of  decimals. 
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Table  V,  Part  I. — Arg.  I.    Action  of  Uranus.    Constant  of  (p.  c.  0)  =  200. 
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Table  V,  Part  I. — Arg.  I.    Action  of  Uranus.    Constant  of  (p.  c.  o)  =.  200. 
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(v.  c  2) 
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Table  VI,  Part  I. — Arg.  II.    Action  of  Saturn.    Constant  of  (p.  c.  o)  —  400. 
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13-  77 

663 

579 

3.98 

791 

340 

7.64 

1  4o 

400 

16.  18 

1 199 

460 

18.43 

1  438 

520 

13  - 64 

4  666 

580 

-  3.80 

1 792 

341 

7  82 

J2 

401 

16.  28 

201 

461 

l8  ±A 

AA1 
44^ 

521 

11  SI 

669 

581 

x  61 

/9o 

342 

8.00 

43 

402 

16.  37 

206 

462 

18.  38 

446 

522 

13. 38 

672 

582 

3-  42 

794 

343 

8.  17 

45 

403 

16.  46 

210 

463 

18.  35 

450 

523 

13. 24 

675 

583 

3-  23 

794 

344 

8.  35 

46 

404 

16.  55 

213 

464 

18.  32 

454 

524 

13.  II 

678 

584 

3.05 

795 

345 

~  8.52 

f  48 

405 

16.  64 

4  217 

465 

—  18.  29 

4-458 

525 

12.  97 

j  681 

585 

-  2.86 

4  796 

346 

8.  70 

406 

16  71 

22 1 

466 

18.  26 

462 

526 

12.  84 

684 

586 

2  67 

7Q7 

tyi 

347 

8.87 

52 

407 

16.81 

224 

467 

18.  22 

466 

527 

12.  70 

687 

587 

2.48 

797 

348 

9.04 

54 

408 

16.89 

228 

468 

18.  18 

47i 

528 

12.  56 

689 

588 

2.  29 

798 

349 

9.  22 

56 

409 

16. 97 

231 

469 

18.  14 

475 

529 

12.  41 

692 

589 

2.  TO 

798 

350 

-  9  39 

4  58 

410 

~  17.05 

4-235 

470 

—  18.  10 

4479 

530 

—  12.  27 

1695 

590 

-    I.  91 

1  799 

351 

q.  s6 

60 

411 

17  \X 

•*0V 

471 

18. 05 

dttx 
4'\3 

531 

I  2.  1 2 

698 

591 

I  72 

7QQ 

iyy 

352 

9.  72 

62 

412 

17.  20 

242 

472 

18. 01 

487 

532 

II.98 

701 

592 

1-53 

799 

353 

9.89 

65 

413 

17.  27 

246 

473 

1796 

491 

533 

H.83 

704 

593 

1-34 

800 

•>r-  < 

10. 06 

67 

AAA 
414 

r7-  34 

250 

474 

17.91 

495 

oo4 

I  I.  Oo 

706 

594 

I-  15 

800 

355 

—  10.  22 

4  69 

415 

17.41 

4  254 

475 

-17.86 

4  499 

535 

if.  53 

4  709 

595 

O.  96 

4  800 

356 

10. 38 

71 

416 

17.  48 

258 

476 

17.80 

503 

536 

n.38 

712 

596 

O.  77 

800 

357 

io.55 

73 

417 

17.  55 

262 

477 

17.  75 

507 

537 

11.23 

714 

597 

O.  58 

800 

358 

10.  71 

76 

418 

17.61 

266 

478 

17.69 

512 

538 

11.  oK 

717 

598 

O.  38 

801 

359 

10.  87 

78 

419 

17.67 

270 

479 

17.  63 

5i6 

539 

10.  92 

719 

599 

—  O.  19 

801 

360 

—  11.03 

-ffio 

420 

-17.  73 

4-274 

480 

— 17-  57 

+520 

540 

—  10.  76 

-f  722 

600 

O.  OO 

+801 

(p.co)  is  expressed  in  units  of  the  seventh  place  of  decimals. 
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TABLES  OF  NEPTUNE. 

Table  VI,  Pakt  II. — Arg.  II.    Action  of  Saturn. 


Arg. 

(V.  5.  I) 

(v.  r.  1) 

(v.  s.  2) 

(?'.  c.  2) 

(p.  5.  I) 

(p.c.  1) 

Arg. 

(v.  s.  1) 

(v.  r.  1) 

(v.  s.  2) 

// 

// 

// 

// 

// 

// 

// 

0 

-o.  15 

—0. 16 

—0. 01 

—0.03 

—  12 

-  7 

300 

4-0.84 

-0.  57 

+0.03 

K 
u 

0. 1 1 

0.  03 

T  1 

305 

0.  87 

n  cc 

u*  00 

0  02 

10 

—0.05 

—0.05 

0. 01 

0.03 

14 

5 

810 

0^89 

O.52 

0.02 

15 

0. 00 

+0.02 

0. 01 

0.03 

14 

4 

815 

0. 91 

0,49 

0. 02 

20 

-ho.  04 

0.08 

— O.OI 

0.03 

15 

3 

320 

0.  92 

O.  46 

0. 02 

25 

-fo.08 

+0.15 

O.  OO 

—0. 02 

-16 

—  2 

825 

-ho.  92 

—O.  42 

4-o.  OI 

30 

0  11 

0  22 

O.  OO 

0.  02 

TT 

l7 

j 

330 

0. 92 

O.  OI 

35 

0. 14 

o!28 

O.  OO 

0. 02 

18 

—  1 

335 

0. 91 

0.34 

O.OI 

40 

0.  17 

0.35 

O.  OO 

0. 02 

19 

0 

340 

0.89 

0.30 

O.  OI 

45 

0.  19 

0.41 

0.00 

O.  OI 

20 

0 

345 

0.87 

O.  26 

O.  OI 

50 

j  o.  20 

-fo.48 

O.  OO 

—O.  OI 

—  21 

f  1 

350 

40.84 

—O.  22 

ho.  OI 

55 

O.  2  I 

O.  OO 

O.  OO 

21 

1 

355 

0. 80 

O.  l8 

O.  OI 

60 

O.  22 

O.  60 

0. 00 

O.  OO 

22 

2 

360 

0.  76 

O.  13 

O.  OI 

65 

O.  22 

O.65 

O.  OO 

0. 00 

23 

1 

865 

0.  71 

O.  09 

O.  OI 

70 

O.  21 

O.  70 

—O.OI 

-fo.oi 

23 

1 

370 

•  0.66 

O.  06 

0. 02 

75 

-fO.  21 

-fo.  75 

—0.  OI 

4o.  OI 

-24 

+  1 

375 

-fo.  60 

—O.  02 

-ho.  02 

80 

O.  20 

n  7o 
kj.  /y 

0.  OI 

0.  02 

380 

0  CI 
00 

-f  0.  01 

0.  02 

85 

O.  18 

O.82 

O.OI 

0. 02 

25 

0 

385 

O.  46 

0. 04 

0. 02 

90 

O.  l6 

O.85 

0. 02 

0. 02 

25 

0 

390 

o.39 

0.06 

0.03 

95 

O.  14 

O.87 

0.02 

0. 02 

25 

—  1 

395 

0.32 

0.08 

0.03 

100 

4"0.  I  I 

4  0.89 

—0. 02 

4-o.  02 

-26 

—  2 

400 

+0.  24 

-fo.  IO 

40. 03 

105 

O.  09 

O.  90 

0.  02 

0.  02 

26 

0 

405 

0.  1 6 

Oil 

0.  04 

110 

O.  06 

O.  91 

0.03 

0. 02 

25 

4 

410 

4-o.  07 

O.  12 

0. 04 

115 

t  O.03 

O.  91 

0.03 

0. 02 

25 

5 

415 

—0.  OI 

O.  13 

0. 04 

120 

O.OO 

O.  90 

0.03 

0. 02 

25 

5 

420 

0. 09 

O.  13 

0.05 

125 

—O.  02 

-I-O.88 

—0. 04 

4-0.02 

-24 

-  6 

425 

—0. 18 

+0.  12 

4-0.05 

130 

O  OC 

0.  86 

0.  04 

0.  02 

1A 

/ 

430 

0.  26 

O.  1 1 

135 

0.08 

o!83 

0. 04 

0. 02 

23 

8 

435 

o.34 

O.  09 

O.O5 

140 

0.  IO 

0.80 

0. 04 

O.  OI 

23 

8 

440 

0. 41 

O.  07 

O.  06 

145 

O.  12 

0.  76 

0.04 

O.  OI 

22 

9 

445 

0.49 

O.05 

O.  06 

150 

—O.  14 

40.71 

—0.04 

-jo.  OI 

—  21 

—  IO 

450 

-0.56 

{O.03 

|  O.  C)6 

155 

0.  66 

0.  04 

0.  00 

20 

1  j 

455 

0.  62 

O.  OO 

O.  05 

160 

0. 16 

0.  61 

0. 04 

O.  OO 

19 

12 

460 

o!68 

—0.04 

O.O5 

165 

0. 17 

o.55 

0.03 

O.  OO 

18 

12 

465 

0.74 

0. 07 

O.O5 

170 

0.  17 

0.48 

0.03 

0. 00 

17 

13 

470 

0.79 

O.  IO 

O.O5 

175 

0. 17 

1  0.  42 

-0.03 

—O.  OI 

—  l6 

-13 

475 

-0.83 

—0.  14 

4  0.04 

180 

0.  16 

0  ic 

00 

0.  02 

O.  OI 

*0 

IA 

480 

0.  87 

0.  18 

O.  04 

185 

r.  '5 

0. 28 

0. 02 

O.  OI 

14 

14 

485 

0. 90 

O.  22 

O.  04 

190 

0.  1[ 

O.  21 

0.02 

O.  OI 

13 

14 

490 

0.  92 

O.  26 

O.O3 

195 

0.  12 

O.  14 

O.OI 

0. 02 

12 

15 

495 

o.94 

O.3O 

O.O3 

200 

—0.09 

-fO.07 

—O.  OI 

—0. 02 

—  IO 

-15 

500 

-0.95 

-0.33 

-ho.  02 

205 

0.  06 

O.  OO 

O.  OO 

0.  02 

0 

TC 

*0 

505 

0  oc 
<-»•  yo 

O  ^6 

O.  02 

210 

-0.03 

—O.  07 

O.  OO 

0. 02 

8 

16 

510 

0.95 

0.  39 

O.  OI 

215 

4o.  01 

O.  13 

f  O.  OI 

O.OI 

7 

16 

515 

O.94 

0.  42 

-ho.  OI 

220 

b.05 

O.  20 

O.  OI 

O.  OI 

7 

15 

520 

O.  92 

o.45 

0. 00 

225 

t  0.  IO 

—O.  26 

|o.  02 

—O.  OI 

—  6 

-15 

525 

—O.  90 

-0.47 

0. 00 

230 

0  1  ^ 
»o 

OH 

0.  02 

O.  OI 

jO 

530 

O.  87 

0. 48 

O.  OO 

235 

0.  20 

0.37 

0.03 

—O.  OI 

5 

M 

535 

o!84 

0.  49 

—O.  OI 

240 

0. 25 

0. 42 

0.03 

O.  OO 

4 

14 

540 

0.80 

0.50 

O.  OI 

245 

0.31 

0. 46 

0.03 

0.00 

4 

13 

545 

0.  76 

0.50 

O.  OI 

250 

+0.36 

—0. 50 

4-0.04 

O.  OO 

-  3 

-13 

550 

—0.  71 

—0.50 

—0. 02 

255 

0.  42 

u-  00 

0.  04 

5 

1 2 

555 

0.  66 

0.  49 

260 

0.  47 

O.56 

0. 04 

-ho.01 

3 

12 

560 

0.  61 

0.  47 

0. 02 

265 

o.53 

O.58 

0. 04 

O.  OI 

3 

II 

565 

0.  55 

o.45 

0. 02 

atv 

O.  58 

0.59 

0.  04 

0.  02 

3 

II 

570 

0.  50 

o.43 

0.  02 

275 

40.63 

—O.  60 

-to.  04 

4-0. 02 

-  3 

—  IO 

575 

-0.44 

—0.  40 

—0. 02 

280 

O.68 

O.  6l 

0. 04 

0. 02 

3 

9 

580 

0.  38 

0.36 

0. 02 

285 

0.73 

O.  6l 

0.03 

0. 02 

4 

9 

585 

0.32 

0.32 

0. 02 

290 

0.77 

O.  60 

0. 03 

0. 02 

4 

8 

590 

0.  26 

0.  27 

0. 02 

295 

O.8I 

0.59 

0.03 

0. 02 

5 

8 

595 

0.  20 

0.  22 

0. 02 

300 

L 

+  O.84 

-0.  57 

-ho.  03 

-fo.  02 

-  6 

-  7 

600 

-0.  15 

—0.  16 

—O.OI 

// 

-f  o.  02 
o.  02 
o.  02 
o.  02 

O.  OI 

4  0.01 
4o.  01 

O.  OO 

o.  00 

— O.  OI 
— O.  OI 

o.  02 
o.  02 
o.  02 
0.03 

—0.03 
o.  04 
o.  04 
o.  04 
o.  04 

0.05 
0.05 
0.05 
0.05 

o.  04 

— o!  04 
o.  04 
o.  04 
0.04 
0.03 

—0.03 
0.03 

o.  02 
o.  02 
o.  02 

-o.  OI 

O.OI 
O.  OI 
— O.  OI 

o.  00 

O.  OO 
O.  OO 
O.  OO 

0.00 
o.  00 

—  O.  OI 
O.  OI 
O.  OI 
O.  OI 

0.02 

— o.  02 
o.  02 
o.  02 
0.03 
0.03 

—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 


(P.s.  I) 


(P.c  I) 


-  6 

7 
8 

8 
9 

-10 
1 1 

12 

13 
14 

-15 
16 

17 
18 

19 

20 

21 
21 
22 
22 

23 
23 
23 
23 
23 

23 
23 
23 
23 

22 

-21 

20 

19 
19 
18 

-17 
16 

15 
15 
14 

-14 
13 

12 

II 
II 

-  IO 

9 
9 
9 
9 

-  9 
8 

9 
9 
9 

-  9 
9 

IO 
IO 

II 


-  7 
7 
7 
6 
6 

-  6 
5 
5 
6 
6 

6 
7 
7 
8 
8 

9 
10 
11 
12 
13 

14 
15 
16 

17 
IS 

-19 
20 
21 
22 
23 

24 
25 
26 
26 
27 

27 
27 
27 
27 
27 

-27 
27 

27 
26 
26 

25 
24 
23 
22 
21 

-20 

19 
18 
16 
15 

14 
12 
1 1 
10 

8 


The  quantities  (p.s.i)  and  (p.c.i)  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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LONGITUDE  AND  LOG  RADIUS  VECTOR.  455 

Table  VII,  Part  I. — Arg.  III.    Action  of  Jupiter.    Constant  of  (p.  c.  0)  =  700. 


Arc 

( v.  c.  0 ) 

(  n.  r.  0) 

Arc". 

( v.  c.  0) 

( 0.  c.  0) 

Arc". 

( v.  c.o) 

( p.  c.o) 

A  nr. 

( v.  c.  0 ) 

( p.  c.o) 

An?. 

( v.  c.o) 

(p.  c.  0) 

// 

// 

// 

// 

// 

0 

O.  OO 

+  1402 

60 

+20. 05 

+1267 

120 

+32.  46 

+916 

180 

+32. 47 

+  483 

240 

+20. 07 

+  133 

1 

+ 

I402 

61 

20.34 

1263 

121 

32. 57 

909 

181 

32.  36 

476 

241 

19. 78 

129 

0 

« 

O.  72 

I402 

20.  63 

T5C8 
J  25O 

122 

32.  67 

902 

189 

32.  24 

409 

942 

19.  49 

124 

3 

I.OS 

I402 

63 

20.  91 

1254 

123 

32.  77 

895 1 

183 

32.  12 

462 

243 

19.  20 

I20 

4 

1-43 

I40 1 

64 

21. 19 

I250 

124 

32.  87 

888 

184 

32.00 

455 

244 

18.90 

Il6 

5 

+  i.79 

f  1 40I 

65 

+21.47 

+  1245 

125 

4  32.  97 

+88[ 

185 

4  31.88 

+448 

245 

+  18.60 

+  112 

6 

2. 15 

I40I 

66 

21.  75 

I240 

126 

33o6 

874  1 

186 

31-75 

441 

246 

18.30 

I08 

7 
* 

2. 50 

I4OO 

u  4 

22. 02 

I23t) 

127 

33«  J4 

007 

187 

31. 01 

434 

947 

tS  or> 

I04 

8 

2.86 

I400 

68 

22.  29 

1231 

128 

33-  23 

859  . 

188 

31.48 

428 

248 

17.69 

IOO 

9 

3.  22 

'399 

69 

22. 56 

1226 

129 

33-  3 ' 

85i 

189 

31- 34 

421 

249 

17.  39 

97 

10 

4-  3-57 

+  1398 

70 

+22.  83 

4  1221 

130 

+33-  38 

+845 

190 

+3'-  19 

+414 

250 

+  17.08 

+  93 

11 

3-  92 

1397 

71 

23.09 

1216 

131 

33-  46 

838 

191 

3i.o5 

407 

251 

16.  77 

89 

12 

4.  28 

'396 

4 a 

23.  36 

132 

33-  53 

°3* 

LUtu 

30.  90 

959 

10.  40 

OO 

13 

4.63 

1395 

73 

23.  62 

1206 

133 

33-  59 

823 

193 

30.74 

394 

253 

16.  14 

82 

14 

4-99 

1394 

74 

23.  87 

1 20 1 

134 

33.65 

816 

194 

30.58 

388 

254 

15.83 

79 

15 

+  5-34 

+  1393 

75 

+24.  13 

+1196 

135 

+33-  7i 

+809 

195 

+30.  42 

+381 

255 

+  15.51 

+  76 

16 

5.69 

1392 

76 

24.  38 

1191 

136 

33.  77 

802 

196 

30.26 

374 

256 

15.  19 

73 

17 

6. 05 

J39r 

77 
4 1 

24.  63 

f  rSc 
1 105 

137 

it  s-> 

33-  °2 

794 

1Q7 
la  4 

3°.  °9 

ofA 
300 

9*»7 

14.  07 

70 

18 

6.  40 

1390 

78 

24.  87 

1 180 

138 

33.86 

787 

198 

29.  92 

362 

258 

14.54 

67 

19 

6.  75 

1388 

79 

25.  12 

1 174 

139 

33-91 

779 

199 

29.75 

355 

259 

14.  22 

64 

20 

f  7-  10 

-f  1387 

80 

+25.  36 

+  II69 

140 

4  33-95 

+772 

200 

4  29. 57 

+349 

260 

+  13.89 

+  61 

21 

7-  45 

1385 

81 

25.  59 

1 164 

141 

33.98 

765 

201 

29-39 

343 

261 

13.  57 

58 

22 

7-  79 

'3°4 

S9 

oc  Si 

z5«  °3 

T  1  cS 

1155 

142 

34- OI 

75s 

9fi9 
4nJa 

29.  21 

336 

9A9 

13.  24 

55 

23 

8.  14 

1382 

83 

26.06 

1152 

143 

3404 

75o 

203 

29. 02 

33o 

263 

12.91 

52 

24 

8.49 

1380 

84 

26.  29 

1 147 

144 

34. 07 

743 

204 

28.83 

324 

264 

12.  58 

50 

25 

+  8-  83 

+  1378 

85 

+  26.52 

+1141 

145 

+34.09 

+736 

205 

+28.64 

+318 

265 

+  12.  24 

f  47- 

26 

9.  18 

1376 

86 

26.  74 

1 135 

146 

34.  10 

729 

206 

28.44 

312 

266 

11.  91 

44 

97 

9-  52 

J374 

S7 
0 4 

of*.  cJk 
20.  yO 

1 130 

14.7 

±*r  4 

34«  12 

721 

9A7 

08  OA 

300 

9A7 

n.  57 

42 

28 

9.86 

1372 

88 

27.  18 

1124 

148 

34. 13 

714 

208 

28.04 

300 

268 

11.24 

40 

29 

10.  20 

1370 

89 

27.  39 

1118 

149 

34.  13 

706 

209 

27.84 

294 

269 

10.  90 

37 

30 

4  10.  54 

+  1368 

90 

+27.  61 

-\  III2 

150 

+34.  14 

+699 

210 

+  27.63 

+  288 

270 

+  10.  56 

4-  35 

31 

10.88 

1366 

91 

27.  82 

1 106 

151 

34-  13 

692 

211 

27.41 

282 

271 

10.  22 

33 

32 

J3^3 

1 

34.  1 3 

27«  20 

276 

979 

«  4<0 

9.  88 

3° 

33 

11^56 

j  360 

93 

28!  22 

IO94 

153 

34.  12 

677  1 

213 

26.98 

270 

273 

9-53 

28 

34 

11.89 

1358 

94 

2S.  42 

IO88 

154 

34.  11 

669 

214 

26.  76 

265 

274 

9.  19 

26 

35 

4  12.  23 

4  1355 

95 

-j  28.  62 

+  I082 

155 

4  34.09 

+  662 

215 

+  26.  54 

+  259 

275 

+  8.84 

+  24 

36 

12. 56 

1352 

96 

28.81 

IO76 

156 

34-  07 

655 

216 

26.31 

253 

276 

8.50 

22 

37 

12. 89 

r35° 

97 

a  4 

29*  OO 

itjoy 

157 

34-  °5 

040 

91 7 
&l  4 

ofs  nS 
20.  uo 

oaR 
240 

977 

<6  4  4 

S  ic 

38 

13.  22 

J347 

98 

29.  19 

IO63 

158 

34-  02 

640 

218 

25.85 

242 

278 

7.80 

18 

39 

13.  55 

1344 

99 

29.  37 

IO56 

159 

33-99 

633 

219 

25. 62 

236 

279 

7-45 

17 

40 

+  13.88 

+  1341 

100 

+29.  55 

+  IO50 

160 

+33-  95 

+626 

220 

+25. 38 

+  231 

280 

+  7-  IO 

+  15 

41 

14.  20 

1338 

101 

29-  73 

I043 

161 

33.91 

619 

221 

25. 14 

226 

281 

6.  75 

14 

42 

1 A  CI 

'4'  53 

r335 

29.  90 

io37 

1  ft9 

33-  s7 

OI2 

999 

OA  Sr» 
24.  »9 

220 

9ft9 

6.  40 

1 2 

43 

14.85 

1332 

103 

30.  07 

1030 

163 

33.  82 

604 

223 

24  65 

215 

283 

6.05 

11 

44 

15.  17 

1328 

104 

30.  24 

1024 

164 

33-  77 

596 

224 

24.40 

209 

284 

5-  70 

IO 

45 

-f- 15.  49 

+  1325 

105 

+30.41 

+  101 7 

165 

4  33-  72 

+589 

225 

4  24.  15 

+  204 

285 

4-  5-35 

+  9 

46 

15.81 

1322 

106 

3o.57 

IOIO 

166 

33.66 

582 

226 

23.89 

I99 

286 

4-99 

8 

47 

if*  1? 
10.  12 

T-7  iS 

30.  72 

1004 

1A7 
ID  I 

33-  60 

574 

997 

23.  64 

I94 

9ft7 

4.  t>4 

7 

48 

16.44 

I3H 

108 

30.88 

997 

168 

33-  53 

567 

228 

23.  38 

189 

288 

4.  28 

6 

49 

16.  75 

I3II 

109 

3r-°3 

991 

169 

33.46 

560 

229 

23.  12 

184 

289 

3-  93 

5 

50 

+ 17.06 

+  I307 

110 

+31.18 

+  984 

170 

+33-  39 

+553 

230 

+  22.85 

+  179 

290 

+  3.57 

+  4 

51 

17.37 

I303 

111 

3132 

977 

171 

33.  32 

546 

231 

22.  59 

174 

291 

3.  22 

3 

52 

17  67 

I300 

119 

31.  46 

97° 

179 

x  I/O 

33-  24 

539 

939 

22.  32 

109 

909 

0  SA 

2.  OO 

53 

17.98 

1296 

113 

31.60 

964 

173 

33-  16 

532 

233 

22.04 

164 

293 

2.51 

2 

54 

18.  28 

1292 

114 

31.73 

957 

174 

33-  07 

525 

234 

21.  77 

l6o 

294 

2.  15 

1 

55 

+  18.58 

+  1288 

115 

+31.86 

+  95o 

175 

+32.98 

+518 

235 

+21.49 

+  155 

295 

+  1.79 

+  1 

56 

18.88 

1284 

116 

31.99 

943 

176 

32.88 

5ii 

236 

21.  21 

I50 

296 

1.44 

+  1 

57 

19.  18 

I280 

117 

32.  11 

936 

177 

32.  79 

504 

237 

20.93 

I46 

297 

I.08 

0 

58 

19.  47 

1276 

118 

32.  23 

93o 

178 

32.69 

497 

238 

20.  65 

142 

298 

O.  72 

0 

59 

19.  76 

1271 

119 

32.  35 

923 

179 

32.  58 

490 

239 

2O.36 

137 

299 

+  O.36 

0 

60 

+20.05 

+  1267  1 

120 

+32.  46 

+  9*6 

180 

+32. 47 

+483 

240 

+  20.  07 

4  133 

300 

O.  OO 

0 

(p.  c,  o)  is  expressed  in  units  of  the  seventh  place  of  decimals. 
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TABLES  OF  NEPTUNE. 


Table  VII,  Part  I. — Arg.  III.    Action  of  Jupiter.    Constant  of  (p.  c.  o)  =  700. 


I 

Arg. 

(v.  c  0) 

1  Arg. 

\V.  C.  Q) 

[p.  CO) 

Arg. 

(v.  c  0) 

(p.  c  0) 

Arg. 

f  Tf   r  n  l 
\iK  C  O) 

(p.  CO) 

A 

Arg. 

f  7'.  C.  0) 

( p.  c  0) 

// 

// 



// 

// 

1 

// 

300 

0. 00 

O 

360 

—  20. 07 

4  r33 

420 

32.48 

4  483 

480 

™32.  47 

1  916 

540 

20.05 

i  1267 

301 

-  0.35 

O 

361 

20.36 

137 

421 

32.  59 

490 

481 

32.  36 

923 

541 

19.  76 

1271 

302 

0.71 

O 

362 

20.65 

142 

422 

32.  69 

497 

482 

32.  24 

930 

542 

'9-  47 

1276 

303 

i.  07 

O 

363 

20.  93 

146 

423 

32.  79 

504 

483 

32.  12 

936 

543 

19.  17 

1280 

304 

1.  43 

+  r 

364 

21.  21 

150 

424 

32.JB9 

511 

484 

32. 00 

943 

544 

18.88 

1284 

305 

-  1.78 

-f  1 

365 

-21.49 

4  '55 

425 

~32-  99 

1  518 

485 

—31.  87 

\  95° 

545 

18.  58 

-i  1288 

306 

2.  14 

366 

21.77 

160 

426 

33.08 

525 

486 

31-74 

957 

546 

18.  28 

1292 

307 

2.  50 

2 

367 

22.  04 

164 

427 

33-  16 

532 

487 

31.  60 

964 

!  547 

17.  97 

I290 

308 

2.85 

2 

368 

22.31 

169 

|  428 

33-  25 

539 

488 

31-  47 

970 

|  548 

17.  67 

I300 

309 

3.  21 

3 

369 

22.58  |  174 

429 

33-  33 

546 

489 

31.  33 

977 

1  549 

'7-  36 

1303 

310 

356 

4  4 

370 

22.  85 

4  179 

430 

^33-  40 

;  553 

490 

31.  18 

!  984 

550 

'7- 05 

4  1307 

311 

3-  92 

5 

371 

23.  12 

184 

431 

33-  47 

560 

491 

3I-03 

991 

551 

16.74 

i3»i 

312 

4.  27 

6 

372 

23.  38 

1 89 

33-  54 

567 

492 

30.  88 

997 

552 

16.43 

13M 

313 

4-  63 

7 

373 

23.  64 

194 

433 

33-  6 1 

574 

493 

3°-  73 

1004 

553 

16.  12 

1318 

314 

4.98 

8 

374 

23.  89 

199 

434 

33-  67 

582 

494 

3°.  57 

1010 

554 

15.80 

1322 

315 

5.  34 

4  9 

375 

24.  15 

(  204 

435 

33-  73 

I  589 

495 

30.  41 

1  1017 

555 

15.  48 

4  r^25 

316 

5-  69 

10 

376 

24.40 

209 

436 

33-  78 

596 

1  496 

30.  25 

1024 

556 

15.  16 

1328 

317 

6.  04 

1 1 

377 

24.  65 

215 

4o< 

33-  83 

604 

1  497 

30.08 

1030 

557 

14.84 

1332 

318 

6.  39 

12 

378 

24.  09 

438 

33-  88 

612 

498 

29.  91 

io37 

558 

*4-  52 

1335 

319 

6.  74 

*4 

379 

25.  14 

226 

439 

33-  92 

619 

499 

29.  73 

io43 

559 

14.  20 

1338 

320 

7. 09 

I  15 

380 

25.  38 

i  231 

440 

33-  96 

}  626  1  500 

29.  56 

4-1050 

'  560 

13.  87 

}  1341 

321 

7-  44 

17 

381 

25.  62 

236 

441 

34-  00 

633 

501 

29-  38 

1056 

561 

13-  54 

1344 

322 

7.  79 

18 

382 

25.  85 

242 

A  A*) 

34-  03 

640 

502 

29.  19 

1063 

562 

13.  21 

1347 

323 

8.  14 

20 

,  383 

26  08 

248 

443 

34.06 

648 

503 

29.  01 

1069 

563 

12.  88 

'35° 

324 

8.  49 

22 

384 

26.31 

253 

444 

34.08 

°55 

504 

28.  82 

1076 

564 

J2.  55 

*352 

325 

-  8.84 

+  24 

3a5 

-26.  54 

4-259 

445 

—34.  10 

-\  662 

505 

28.  62 

4  1082 

565 

12.  22 

-  *355 

326 

9.  18 

26 

386 

26.  77 

265 

446 

34-  12 

669 

506 

28.  43 

10SS 

566 

11.89 

1358 

327 

9-  52 

28 

387 

26.99 

270 

A  A<? 

44  i 

34-  13 

677 

;  507 

28.  23 

1094 

»M)7 

n  .  55 

1 360 

328 

9.87 

3° 

388 

27.  20 

276 

448 

34-  M 

684 

!  508 

28. 02 

1100  1 

568 

1 1.  21 

iVn 

329 

10.  21 

33 

389 

27.  42 

282 

449 

34-  14 

692 

509 

27.  82 

1 106 

569 

10.  88 

1366 

330 

—  fo-  55 

+  35 

390 

27.63 

|  288 

450 

~34-  15 

4  699 

510 

27.  61 

|  1 1 1 2 

570 

10.  54 

;  136S 

331 

10.  89 

37 

391 

27.  84 

294 

451 

34-  14 

706 

511 

27.  40 

1 1 18 

571 

10.  20 

i37o 

332 

11.  23 

40 

392 

28. 04 

300 

4o^ 

34-  14 

714 

512 

27.  18 

1 124 

572 

9.  86 

1372 

333 

n.56 

42 

393 

20.  25 

300 

453 

34-  13 

721 

513 

26.  96 

1 130  ! 

573 

9-  51 

'374 

334 

11.  90 

44 

394 

28.  45 

312 

454 

34-  12 

729 

514 

26.  74 

Ir35  » 

574 

9.  17 

*376 

335 

12.  23 

\  47 

395 

28.  64 

)  318 

455 

—34.  10 

4  736 

515 

—  26.  52 

j  1 141 

575 

-  8.82 

4  1378 

;*36 

12.57 

50 

396 

28.  84 

324 

456 

34.o8 

743 

516 

26.  29 

1 147 

576 

8.  48 

1380 

337 

12.  90 

52 

397 

29.03 

330 

34-05 

75o 

517 

26.  06 

1152 

o<7 

8.  13 

1382 

3J*8 

!3-  23 

55 

398 

29.  2 1 

33° 

458 

34. 02 

758 

518 

25.  83 

1 158 

578 

7.  78 

1384 

339 

13.  56 

58 

399 

29.  40 

343 

459 

33-  99 

765 ; 

519 

25-  59 

1 164 

579 

7-  44 

13S5 

340 

-  13.  89 

-t-  61 

;  400 

-29.  58 

4  349 

460 

—33.  96 

1 772 

520 

25.  36 

{  1 169  | 

580 

7-  °9 

}  1VS7 

341 

14.21 

64 

401 

29.  75 

355 

461 

33-  92 

779 

521 

25.  12 

1 174 

581 

6.  74 

1388 

342 

M.  54 

67 

402 

29-93 

362 

4o^ 

33-  88 

787 

522 

24.  87 

1 180 

ON2 

6.  39 

'39° 

343 

14.86 

70 

403 

30.  10 

368 

463 

33-  83 

794 

523 

24.  63 

1 185 

583 

6. 04 

1 39 1 

344 

15.  '8 

73 

404 

30.  26 

374 

464 

33-  78 

802 

524 

24.  38 

1 191 

584 

5-68 

1392 

345 

— 15.  50 

4-  76 

405 

-30.  43 

4  381 

465 

33-  72 

4809 

525 

24.  13 

4  1 196 

585 

-  5-33 

4  1393 

346 

15.  82 

79 

406 

30.  59 

388 

466 

33-  66 

816 

526 

23.  87 

1 20 1 

586 

4.98 

1394 

347 

16.  14 

82 

407 

30.  75 

394 

467 

33-  60 

823 

527 

23.  62 

1206 

587 

4.  62 

1395 

348 

16.  45 

86 

408 

30.90 

401 

468 

33.  54 

831 

528 

23.  36 

121 1 

588 

4.  27 

1396 

349 

16.  76 

89 

409 

3'.<>5 

407  1 

469 

33-  47 

838 

529 

23.  10 

1216  ; 

1 

589 

3-  92 

1397 

350 

-  17-  °7 

4  93 

410 

—31.  20 

4  414 

470 

—33-  4o 

4845 

530 

-22.  S3 

4  1221 

590 

-  3.56 

+  1398 

351 

17.38 

97 

411 

3^.34 

421 

471 

33.32 

852 

531 

22.  56 

1226 

591 

3.  20 

1399 

352 

17.  69 

100 

412 

31.48 

428 

47/5 

33-  24 

859 

532 

22.  29 

123 1 

592 

2.85 

1400 

353 

17.99 

104 

413 

31.62 

434  ! 

473 

33-  15 

867 

533 

22.  02 

1236 

593 

2.  49 

1400 

354 

IS.  30 

108 

414 

3i- 75 

441 

474 

33-  07 

874 

534 

21.  74 

1240 

594 

2.  14 

1 401 

355 

~i8.6o 

-\  112 

415 

-31.88 

4  44S 

475 

-32.  98 

+881 

535 

-21.47 

4  1245 

595 

-  1.78 

+  1401 

356 

18.90 

116 

416 

32.01 

455 

476 

32.  88 

888  1 

536 

21.  19 

1250 

596 

1.42 

140 1 

357 

19.  19 

120 

417 

32.  13 

462 

477 

32.  78 

895  ! 

537 

20.  91 

1254 

597 

1.07 

1402 

358 

19.49 

124 

418 

32.  25 

469 

478 

32.  68 

902 

538 

20.  62 

1258 

598 

0.  71 

1402 

359 

19.  78 

129 

419 

32-  37 

476 

479 

32.  58 

909 

539 

20.34 

1263  , 

599 

-  0.35 

1402 

360 

—20.  07 

+  133 

420 

32.  48 

-  483 

480 

-32.  47 

4916 

540 

—20.05 

+1267 

600 

0.  00 

4-1402 

(p.c.o)  is  expressed  in  units  of  the  seventh  place  of  decimals. 


Digitized  by 


Google 


LONGITUDE  AND  LOG  RADIUS  VECTOR. 

Table  VII,  Part  II. — Arg.  III.    Action  of  Jupiter. 
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Arg. 

(v.  S.  I) 

(v.  c.  1) 

l  v.  s.  2) 

(v.  c.  2) 

(P. s.  I) 

{P.  CI) 

Arg. 

(v.  s.  1) 

(v.  c.  1) 

(v.  s.  2) 

(v.  c.  2) 

(P.s.  1) 

(P.*  1) 

// 

// 

0 

-fo.  io 

40.41 

4  0. 01 

-fo.  02 

+  4 

—  3 

300 

-f  1.  27 

\  0. 42 

—O.  OI 

— O.  OI 

4-  4 

13 

5 

-j-o.  06 

0.  50 

0. 00 

0.  02 

3 

4 

305 

1.  23 

0.  47 

O.  OO 

0.  02 

4  2 

*4 

10 

o.  oo 

0.58 

0. 00 

0. 02 

2 

5 

310 

1.  17 

0.52 

0.  00 

0. 02 

0 

15 

15 

—0.05 

O.  65 

0. 00 

0.  02 

1 

7 

olo 

1.  1 1 

O.  50 

0.  00 

0.  02 

—  2 

l7 

20 

0. 11 

O.  72 

— 0. 01 

0. 02 

4  1 

8 

320 

1. 04 

O.  60 

4o.  OI 

0.  02 

3 

18 

25 

— 0.  18 

-fo.  78 

-  0. 01 

f  0.  02 

0 

—  9 

4  0.  96 

40.  63 

4o.  OI 

— 0.  02 

-  5 

—  19 

30 

0.  24 

O.83 

0. 01 

0.  02 

0 

11 

330 

0. 87 

O.  65 

0.  02 

O.  OI 

6 

21 

35 

0.31 

O.  87 

0. 02 

0.  OI 

0 

13 

335 

#    0. 78 

O.66 

0. 02 

O.  OI 

7 

23 

40 

0.38 

O.  9I 

0. 02 

O.  OI 

0 

15 

340 

0. 69 

O.  67 

0.  02 

O.  OI 

8 

24 

45 

o.45 

0.93 

0. 02 

+o.  OI 

0 

17 

345 

0.  60 

O.  67 

0.03 

— O.  OI 

9 

26 

50 

—o.53 

+0.  95 

—0. 02 

0.  00 

0 

—19 

OIXA 

tS«)U 

40. 50 

40.  00 

40.03 

O.  OO 

—  9 

—  27 

55 

0.  59 

0.  96 

0. 02 

0. 00 

0 

21 

355 

0. 40 

O.  64 

0.03 

O.  OO 

9 

29 

60 

0.66 

0.  96 

0. 02 

—O.  OI 

4  1 

23 

360 

0. 30 

O.  6l 

0.03 

4  0. 01 

9 

3i 

05 

0.  72 

o.95 

0. 02 

O.  OI 

2 

25 

365 

0.  20 

°.  57 

0. 03 

O.  OI 

9 

33 

70 

0.  78 

o-93 

0. 02 

O.  OI 

3 

26 

370 

O.  IO 

0.  53 

0.03 

0.  02 

9 

34 

75 

—  0.  8} 

fo.  90 

—0. 02 

—  0.  02 

4  4 

— 28 

375 

4o.  01 

4  o.  48 

40. 03 

40.  02 

—  8 

—36 

80 

0.88 

0.86 

0. 02 

0. 02 

6 

3° 

380 

0.  09 

0.  42 

0. 03 

0.  02 

8 

37 

85 

0.  92 

0.  82 

0. 01 

0. 02 

7 

32 

385 

0. 17 

o.35 

0.03 

0. 03 

7 

38 

90 

0.  96 

0.  77 

-  0. 01 

0.03 

9 

34 

390 

O.  2D 

0.  28 

0.  02 

0. 03 

6 

39 

95 

0.  98 

0.  71 

0. 00 

0.03 

10 

35 

395 

0-33 

0.  21 

0.  02 

0.  04 

4 

40 

100 

-  -1.  00 
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The  quantities  (p.  s.  'i)  and  (p.  c.  1)  are  expressed  in  units  of  the  seventh  place  of  decimals. 
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When  g  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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41 
41 

10 

20 

29 

54. 34 

8.90 
8.88 

8108 

55 
56 

Afi 

22  0 

22 

11.88 

i.  474  5678 

338 

0 

30 

30 

IO 

%.  22 

8.87 

I.  474  8164 

56 

329  30 

10 

21  At 
40 

9-57 

C720 

42 

50 

40 

8220 

20 

3I.OO 
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5762 

42 

40 

5ft 

2a  94 

8.85 

8277 

57 

1ft 

9-  55 

42 

8.84- 

56 

22  30 

22 

40.  55 

9-53 

1.  474  5804 

42 

337 

30 

31 

0 

0 

29.  78 

8.82 

I.  474  8333 

57 

329  0 

40 

50:08 

5846 

20 

10 

38.60 

8390 

50 

50 

22 

59.60 

952 

5889 

43 

10 

20 

47  40 

8.80 

8447 

57 

Afi 

9-  51 

43 

8.  79 

58 

23  0 

2^ 

9-49 

1.  474  5932 

43 

337 

0 

31 

30 

30 

56.  19 

8.77 

I.  474  8505 

58 
58 
58 

328  30 

10 

18.60 

5975 

50 

40 

31 

4.96 

8563 

20 

20 

28.09 

9-49 
9-  47 

6019 

44 
44 

40 

50 

13-  72 

8.76 
8.74 
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IU 
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1.  474  6061 

336 

30 

32 

0 

22. 46 

8.72 
8.71 

I.  474  8679 

58 

328  0 

40 

47.  02 

9.46 

6107 

44 

20 

10 

3i.  18 

-  8737 

50 

50 

23 

56.46 

9-44 

6151 

44 

10 

20 

39.89 

8796 

59 
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9-  44 

45 

8.69 

59 

24  0 

24 

5.90 

9.42 
9.41 
9.40 

1. 474  6196 

45 
45 
46 

336 

0 

32 

80 

3i 

48.  58 

8.68 
8.65 
8.64 

I.  474  8855 

59 
60 
60 

827  30 

10 

20 

15.  32 
24.73 

6241 
6286 
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40 

40 

50 

31 
32 

57.  26 
5.91 

8914 
8974 

20 
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24  30 

24 

34.  13 

938 
9-  37 
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30 

33 

0 

32 
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8.63 
8.61 
8-59 
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61 
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40 

50 

24 
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52.88 
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6424 

46 
46 
46 
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10 
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20 

23.  18 
3i.  79 

9094 
9154 
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40 

25  0 

25 

2.  24 

9-34 
9-33 
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1. 474  6470 

47 
47 
48 

335 

0 

33 

30 

32 

40.38 

8.57 
8.55 
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1.474  9215 

61 
61 
61 

326  80 

10 
20 

11.58 
20.  91 

6517 
6564 

50 
40 

40 
50 

32 

48.95 
57.5o 
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10 

25  80 

25 
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1. 474  6612 
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80 

34 

0 

•33 

6.04 

1.474  9398 

326  0 

When  g  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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7.69 
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7.65 
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6. 55 
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2942 
3017 

1-475  3092 
3>67 
3242 

1-475  3317 
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3469 

1-475  3545 
3622 
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1-475  4«>7 
4085 
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6265 
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When^  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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6-34 
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6.17 
6.  15 
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5.62 
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5- 31 
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5.21 
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71 10 
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1.475  8238 
8326 
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0309 
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1.476  1518 
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1.  476  1801 
1896 
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i.  476  2086 
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2276 

1.476  2371 
2467 
2563 

r.  476  2658 

2754 
2850 

1.476  2947 

3043 
3MO 

1.  476  3236 
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343o 

1.476  3527 
3624 
3722 
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4015 
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When  g  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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When  g  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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Table  VIII. — Arg.  g.    Equation  of  center  and  principal  term  of  log  r.    Constant  =  —  0.000  1300. 
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3-  9* 

4. 01 

4-  03 
4.07 

4.09 
4.  11 
4.  14 

4.  17 
4.  20 
4.  22 

4  - 25 
4.28 
4-3° 

4-  33 
4- 36 
4-39 

4.41 

443 
4.46 

4-49 
4- 52 
4-54 

4-57 
4-59 
4.62 

4-  6s 
4.67 
4.70 

4-73 
4-75 
4- 7* 

4.80 
4.H3 
4.H5 

4.  88 
4.91 

4-  93 

4.96 

4  -9s 

5-  01 


hog  rQ 


Arg.  ! 


5i  2.95 


1-479  3366 
3466 
3566 

1.  479  3666 
3765 
3865 

1.  479  3964 
4064 
4163 

1.479  4262 

436i 
4460 

1-479  4558 
4657 
4755 

1-479  4854 
4952 
5050 

1.  479  5148 
5245 
5343 

1.  479  5441 
5538 
5635 

1-479  5732 
5829 
5926 

1.479  6023 
6120 
6216 

1.479  6312 
6408 
6504 

1.  479  6600 
6696 
6791 

1.  479  6887 
6982 
7077 

1.479  7172 
7267 
7362 

1-479  7457 
7551 
7645 

1-479  7739 
7833 
7927 

1.  479  8021 
8114 

8208 

1.479  8301 


0 

/ 

IOO 
100 

249 

30 

20 

10 

249 

0 

99 

50 

100 

40 

99 

248 

30 

IOO 

20 

99 

10 

99 

248 

0 

99 

50 

99 

40 

9^ 

247 

30 

99 

20 

9* 

10 

99 

247 

0 

9S 

50 

9s 

40 

9s 

246 

30 

97 

20 

9* 

10 

9^ 

246 

0 

97 

50 

Q7 

40 

97 

245 

30 

97 

20 

97 

10 

^' 

245 

0 

97 

50 

96 

40 

90 

244 

30 

9* 

20 

10 

90 

244 

0 

96 

50 

95 

40 

9° 

243 

30 

95 

20 

95 

10 

95 

243 

0 

95 

50 

95 

40 

95 

242 

30 

94 

20 

94 

10 

94 

242 

0 

9-1 

50 

94 

40 

94 

241 

30 

93 

20 

Q4 

10 

93 

241 

0 

When^  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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Table  VIII. — Arg.  g.    Equation  of  center  and  principal  term  of  log  r.    Constant  =  —  0.000  1300. 


Arg. 


119  0 

5i  2.95 

10 

50  57-  92 

20 

119  30 

50  47.  78 

40 

42.  67 

50 

37*  03 

120  0 

50  32.  37 

10 

27.  18 

9ft 

21.  97 

120  30 

50  16.74 

40 

1 1.  48 

0.  19 

121  0 

50  O.88 

10 

49  55-  54 

9ft 

121  30 

49  44.  79 

40 

39.38 

50 

66-  94 

122  0 

49  28.48 

10 

23.OO 

20 

*/•  49 

122  30 

49  n-95 

40 

6.  39 

50 

» 49   0.  81 

123  0 

48  55.  20 

10 

49-57 

20 

43-  91 

123  30 

48  38.  23 

40 

32.  53 

50 

124  0 

4S  21.04 

10 

15. 27 

20 

Q  Ad 

124  30 

48  3.64 

40 

47  57-  79 

50 

51- 

125  0 

47  46.02 

1  A 
10 

40.  IO 

20 

34*  *o 

125  30 

47  28. 18 

40 

22.  19 

50 

16  17 

126  0 

47  10.  13 

10 

47  4.07 

20 

46  57-  98 

126  30 

46  51.87 

40 

45-  74 

50 

39-  58 

127  0 

46  33-  4o 

10 

27.  20 

20 

20.97 

127  30 

46  14.  72 

5.03 
5.06 
5.08 

5." 
5.14 
5.16 

5.19 

5-21 

5.23 

5.26 

5- 29 
5-31 

5-34 
5.36 
5-39 

5.4i 
5-44' 
5- 46 

5.48 
5.5i 
5-54 

5.56 
5.58 
5.6i 

5.63 
5-66 
5.68 

570 
5-73 
5.76 

5-77 
5-81 
5.82 

5.85 
5.87 
590 

5.92 
5-95 
597 

599 
6.02 
6.04 

6.06 
6.09 
6. 11 

6.13 
6. 16 
6. 18 

6.20 
6.23 
6.25 


LogrQ 


1. 479  8301 
8394 
8487 

1. 479  8580 
8672 
8765 

1.  479  8857 
8949 
9041 

1. 479  9132 
9224 
9315 

1.479  9407 
9498 

9589 

1. 479  968o 
9770 
9860 

1. 479  995i 
1. 4800041 

0131 

1. 480  0221 
0310 
0400 

1. 480  0489 
0578 
0667 

1. 480  0755 
0844 
0932 

1. 480  1020 
1 108 
1 196 

1. 480  1284 
1372 
1459 

1. 480  1546 

1633 
1720 

1.480  1806 
1892 
1978 

1. 480  2064 
2150 
2236 

1. 480  2322 
2407 
2492 

1. 480  2577 
2661 
2746 

1. 480  2830 


93 
93 
93 

92 
93 
92 

92 
92 
91 
92 
9i 
92 

9« 
91 
91 

90 
90 
9« 

90 
90 
90 

89 
90 

89 

89 
89 
88 

89 


88 
88 
88 

88 
87 
87 

87 
87 
86 

86 
86 
86 


86 

85 
85 

85 

84 
85 
84 


Arg. 


241  0 
50 
40 

240  80 
20 
10 

240  0 
50 
40 

239  30 
20 
10 

289  0 
50 
40 

238  30 
20 
10 


238 


237  30 
20 
10 

237  0 
50 
40 

236  30 
20 
10 

236  0 
50 
40 

235  30 
20 
10 

235  0 
50 
40 

234  80 
20 
10 

234  0 
50 
40 

233  30 
20 
10 

233  0 
50 
40 

232  80 


Arg. 

o  / 

127  30 
40 
50 

128  0 
10 
20 

128  30 
40 
50 

129  0 
10 
20 

129  30 
40 
50 

180  0 
10 
20 

130  30 
40 
50 

181  0 
10 
20 

181  30 
40 
50 

132  0 
10 

20 

132  80 
40 
50 

133  0 
10 
20 

133  30 
40 
50 

134  0 
10 
20 

134  30 
40 
50 

135  0 
10 
20 

185  30 
40 
50 

136  0 


46  14.72 
8.45 
46    2.  16 

45  55. 84 
49-50 
43- 13 

45  36.  74 
30.33 

23.  90 

45  17.45 
10.97 

45  4-47 

44  57-95 
5141 
44.84 

44  38.  25 

31-64 
2501 

44  18.35 
11.  67 
44  4.97 
43  58.  25 
5I.5I 
44.75 

43  37-  0 
31- 15 

24.  32 

43  17.47 
10.  60 

43  3-70 

42  56.  79 
49- 85 
42.89 

42  35-  91 
28.91 
21.89 

42  14.84 

7.  78 
42   o.  70 

4i  53-  59 
46.46 

39.31 

4i  32.  15 
24.96 

17.  75 

41  10.52 

4i  3-  27 
40  56.00 

40  48.  71 
41.40 
3407 

40  26.  71 


6.  27 
6.29 
6.32 

6.34 
6.37 
6.39 

6.41 
6.43 
6.45 

6.48 
6.50 
6. 52 

6.54 
6-57 

6-  59 

6.61 
6.63 
6.66 

6.68 
6. 70 
6.7a 

6.74 
6.76 
6.79 

6.81 
6.83 
6.85 

6.87 
6.90 
6.91 

6.94 
6.96 
6.98 

7.00 
7. 02 
7.05 

7.o6 
7.08 
7. 11 

7-  13 
7- 15 
7. 16 

7. 19 
7.21 
7- 23 

7.25 
7.27 
729 

7.3i 
7-33 
7.36 


Logr0 


1. 480  2830 

2914 
2998 

1. 480  3082 

3166 

3249 
1. 480  3332 
3415 
3498 

1. 480  3580 

3663 

3745 
1. 480  3827 
39o8 
399o 
1. 480  4071 
4152 
4233 
1.480  4314 
4394 
4475 

*  48o  4555 
4635 
4714 

1.480  4794 

4873 
4952 

1.480  5031 
51 10 
5188 

1.  480  5266 

5344 
5422 

1.4805500 
5577 
5654 

1.480  5731 
5808 
5884 

1.480  5961 
6037 
61 13 

1.480  6188 
6264 
6339 

1.  480  6414 
6489 
6563 

1.  480  6637 
671 1 
6785 

1.4806859 


Arg. 

919  aft 
ao*v  ou 

84 

9ft 

84 

10 

84 

9a9  n 

84 

fift 

OU 

8* 

40 

83 

991  aft 

*Vj  I  OU 

83 

9ft 

83 

10 

82 

9ai  ft 
601  U 

83 

*ift 
«IU 

82 

40 

82 

81 

oon  aft 
<«OU  ou 

9ft 
*U 

82 

10 

81 

230  0 

81 

50 

81 

40 

81 

29Q  30 

80 

20 

81 

10 

80 

9,99  ft 

80 

50 

79 

40 

80 

228  30 

79 

20 

79 

10 

79 

228  0 

79 

50 

78 

40 

78 

1  ou 

78 

20 

78 

10 

78 

997  ft 

77 

50 

77 

40 

77 

226  30 

77 

20 

76 

10 

77 

226  0 

76 

50 

76 

40 

75 

76 

20 

75 

10 

75 

225  0 

75 

50 

74 

40 

74 

224  30 

74 

20 

74 

10 

74 

224  0 

VVhen^  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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Table  VIII. — Arg.  g.    Equation  of  center  and  principal  term  of  log  r.    Constant  =  —  o.ooo  1300. 


Arg. 

E 

Logr0 

Arg. 

Arg. 

E 

Log  rQ 

Arg. 

f 

// 

0 

0 

// 

0 

/ 

136 

0 

40 

26.  71 

/# 

1.  480  6859 

73 
73 

224 

0 

144 

30 

33 

46.  60 

8.31 

8. 32 

1.  481  0303 

61 
61 
61 

215 

30 

10 

19-  34 

7-37 

6932 

50 

40 

38.  29 

0364 

20 

20 

11.95 

7-39 

7005 

40 

50 

29.  97 

0425 

10 

7.41 

73 

8-  34 

136 

30 
40 
50 

40 
39 

4-  54 
57-  11 
49.  66 

7-43 
7-45 

1. 480  7078 
7224 

73 
73 

223 

30 
20 
10 

145 

0 
10 
20 

33 
33 

21.63 
13.  27 
4.89 

8.3* 
8  38 

1.  481  0486 
0546 
0606 

60 
60 
60 

215 

0 
50 
40 

7-47 

72 

8-39 

137 

0 
10 

39 

42. 19 

34.  70 

7-49 

1. 480  7296 
7368 

72 

223 

0 
50 

145 

30 
40 

32 

56.  50 
48.09 

8.41 

1.  481  0666 
0726 

60 

214 

30 
20 

20 

27.  19 

7-5' 

7440 

72 

40 

50 

39-  67 

0785 

59 

10 

7-53 

7i 

8-44 

59 

137 

30 
40 

39 

19.66 
12. 11 

7-55 

1.480  751 1 
7583 

72 

222 

30 
20 

146 

0 
10 

32 

31-23 
22.  77 

8. 46 

1.  481  0844 
0903 

59 

214 

0 
50 

50 

39 

4.  54 

7-57 

7654 

7i 

10 

20 

14.  30 

8.47 

0962 

59 

40 

7.59 

71 

8. 49 

58 

138 

0 

38 

56.95 

7.61 
7.62 
7.65 

1. 480  7725 

222 

0 

146 

30 

32 

5.  Si 

8.50 
8.52 
8-54 

1.  481  1020 

5* 
58 
58 

213 

30 

10 

20 

49-  34 
41.72 

7796 
7866 

71 

70 
70 

50 
40 

40 
50 

3i 

57.31 
48.  79 

1078 
1 136 

20 
10 

138 

30 
40 

38 

34-  07 
26.  41 

7.66 

1.480  7936 
8006 

70 

221 

30 
20 

147 

0 
10 

3» 

40.  25 
3i-7o 

8.55 

1.  481  1194 
1251 

57 

213 

0 
50 

50 

18.  72 

7.69 
7.  70 

8076 

70 
69 

10 

20 

23.  13 

8-57 
8.58 

130S 

57 
57 

40 

139 

0 

38 

1 1. 02 

7-  72 
7-  74 
7.76 

1.  480  8145 

69 
69 
69 

221 

0 

147 

30 

3i 

14.  55 

8.60 
8.61 
8-63 

1.  481  1365 

57 
5° 

56 

212 

30 

10 

20 

38 
37 

3.3o 
55-  56 

8214 
8283 

50 
40 

40 
50 

3i 
30 

595 
57-  34 

1422 
1478 

20 
10 

139 

30 

37 

47.80 

7.78 
7.80 
7.81 

1.4808352 

69 

68 
68 

220 

30 

148 

0 

30 

48.71 

8.64 
8.66 
8. 67 

1.  481  1534 

56 

55 
55 

212 

0 

40 
50 

40. 02 
32.  22 

8421 
8489 

20 
10 

10 
20 

40. 07 
3»-4i 

1590 
1645 

50 
40 

140 

0 
10 
20 

37 

24.41 
16.  57 
8.  72 

7.84 
7.85 
7-87 

1. 480  8557 
8625 
8693 

68 
68 
67 

220 

0 
50 
40 

148 

30 
40 
50 

30 
30 

22.  74 
14.05 
5-  35 

S.69 
8.70 
8.  72 

1.  481  1700 

1755 
1810 

55 
55 
55 

211 

30 
20 
10 

140 

30 

37 

0.85 

7.89 

1.  480  8760 

67 

219 

30 

149 

0 

29 

56.  63 

8.74 

1.  481  1865 

54 

211 

0 

40 

36 

52.  96 

8827 

20 

10 

47.89 

1919 

50 

50 

45.05 

7.91 
7.92 

8894 

67 
67 

10 

20 

39-  14 

8.75 
8.76 

1973 

54 
54 

40 

141 

0 

36 

37-  13 

7-95 
7.96 
7.98 

1.  480  8961 

66 
66 
66 

219 

0 

149 

30 

29 

30.38 

8. 78 
8-79 
8.80 

1.  481  2027 

53 
53 
53 

210 

30 

10 

20 

29.  18 
21.  22 

9027 
9°93 

50 
40 

40 
50 

21.  60 
12.81 

2080 
2133 

20 
10 

141 

30 
40 
50 

36 
36 
35 

13.24 
5.  24 
57-  23 

8.00 
8.01 
8.03 

1. 480  9159 

9225 
9290 

66 
65 
65 

218 

30 
20 
10 

150 

0 
10 

20 

29 

28 

4. 01 
55.  19 
46.  35 

8.82 
8.  84 

8.85 

1.  481  2186 
2239 
2291 

53 
52 

.  210 

0 
50 
40 

142 

0 
10 

20 

35 

49.20 
41.  14 
33-  o7 

8.06 
8.07 
S.08 

1.  480  9355 
9420 
9485 

65 
65 
64 

218 

0 
50 
40 

150 

30 
40 
50 

28 

37.  5o 
28.64 
19.  76 

8.86 
8.88 
8.S9 

1.  481  2343 

2395 
2446 

52 
5> 
51 

209 

30 
20 
10 

142 

30 

35 

24.99 

8.  11 
8.12 
8. 14 

1.  480  9549 

64 
64 
64 

217 

30 

151 

0 

28 

10.  87 

8.90 
8. 92 
8.94 

1.  481  2497 

5» 
5i 
5» 

209 

0 

40 
50 

16.88 
8.  76 

9013 
9677 

20 
10 

10 

20 

28 
27 

1-97 
53-05 

2548 
2599 

50 
40 

143 

0 

35 

0.  62 

8.  15 

8  17 

8.  19 

1.  480  9741 

64 
63 
63 

217 

0 

151 

30 

27 

44-  11 

8-94 
8  96 
8.98 

1.  481  2650 

50 

208 

30 

10 

34 

52.  47 

9805 

50 

40 

35.  17 

2700 

20 

20 

44. 30 

9868 

40 

50 

26.  21 

2750 

5° 
49 

10 

148 

30 
40 

34 

36.  11 
27.90 

8.21 

8.23 
8.24 

1.4809931 
1.4809993 

62 

63 
62 

216 

30 
20 

152 

0 
10 

27 
27 

17.  23 
8.  25 

8.98 
9.00 
9. 02 

1.  481  2799 
2849 

50 
49 
49 

208 

0 
50 

50 

19.  67 

1.  481  0056 

10 

20 

26 

59-  25 

2898 

40 

144 

0 
10 

20 

34 
34 
33 

11-43 
3-  17 
54.89 

8.26 
8.28 
8.29 

1.  481  01 18 
0180 
0242 

.62 

62 
61 

210 

0 
50 
40 

152 

30 
40 
50 

26 

50.  23 
41.  20 
32.  16 

9- 03 
9.04 
9-»5 

1.  481  2947 
2995 
3043 

4* 
4S 
48 

207 

30 
20 
10 

144 

30 

33 

46.  60 

1.  481  0303 

215 

30 

153 

0 

26 

23.  11 

1.  481  3091 

207 

0 

When^  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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Table  VITT. — Arg.  g.    Equation  of  center  and  principal  term  of  log  r.    Constant  z=  —  0,000  1300. 


Arg. 

E 

Log  r0 

I 

Arg. 

Arg. 

E 

LogrD 

Arg. 

0 

// 

0 

0 





// 

0  / 

153 

0 

26 

23.  " 

it 

1.  481  3091 

48 

47 

207 

0  1 

161 

30 

18 

25.81 

9-  63 
9.64 

1. 481  5166 

198  30 

10 

20 

26 

14.  04 
4.  96 

9.07 
9.08 

3*39 
31S6 

50  ' 
40 

40 
50 

18 

16.  18 

°-  54 

5199 
5232 

33 
33 

20 
10 

9.09 

47 

9.64 

33 

153 

30 

25 

55.  87 

9. 10 

1.  481  3233 

47 

206 

30 

162 

0 

17 

56.90 

9. 66 
9. 66 
9.68 

1.  481  5265 

32 

198  0 

40 

46.  77 

32S0 

20 

10 

47-  24 

5297 

50 

50 

37.65 

9. 12 
9- 13 

%3327 

47 
46 

10 

20 

in  eft 
3/.  5° 

5329 

32 
32 

40 

154 

0 

25 

28.  52 

9.  H 
9. 16 

1.  481  3373 

46 
46 

206 

0 

162 

30 

*7 

27.90 

9. 68 
9.69 

r.  481  5361 

32 
31 

197  30 

10 

20 

19-  38 
10.  22 

3419 
3465 

50 
40 

40 
50 

17 

18.  22 

5393 
5424 

20 
10 

9.17 

46 

9.  70 

3» 

154 

30 

25 

r.05 

9. 18 

1.  481  35ii 

45 

205 

30 

163 

0 

16 

58.  83 

9.71 

1.  481  5455 

30 

V.l  0 

40 

24 

51.87 

3556 

20 

10 

49-  12 

5485 

50 

50 

42.  68 

9. 19 

3601 

45 

10 

20 

9.  71 

5515 

30 

40 

9. 20 

44 

9.72 

30 

155 

0 

24 

33-  48 

1.  481  3645 

45 

205 

0 

163 

30 

16 

29  69 

1.  481  5545 

196  30 

10 

24.  26 

9. 22 

3690 

50 

40 

19.96 

9-  73 

5575 

30 

20 

20 

15.03 

9-  23 

3734 

44 

40 

50 

IO  22 
* 

9-  74 

5605 

30 

10 

9.24 

44 

9-  75 

29 

155 

30 

24 

5.  79 

1.  481  3778 

43 
43 

204 

30 

164 

0 

16 

O.  47 

1.481  5634 

29 
29 

28 

196  0 

40 

23 

56.  54 

9  - 25 

3821 

20 

10 

t5 

50.71 

9.76 
9.76 

5663 

50 

50 

47-  27 

9.  27 

3864 

10 

20 

4°.  95 

5692 

40 

9-  27 

43 

9-  77 

156 

0 
10 

23 

38.00 
28.71 

9.29 

1.  481  3907 
395o 

43 

204 

0 
50 

164 

30 
40 

15 

31.  18 
21.  40 

9.  78 

1.  481  5720 
5748 

28 

195  30 
20 

20 

19.41 

9- 30 

3993 

43 

40 

50 

1 1 .  6 1 

9-  79 

5775 

*7 
28 

10 

9.3i 

42 

9-79 

156 

30 

23 

10.  10 

1.  481  4035 

203 

30 

165 

0 

15 

1.82 

9. 80 

1.  481  5803 

27 

195  0 

40 

23 

0.  78 

9- 32 

4077 

42 

20 

10 

14 

52.  02 

5830 

50 

50 

22 

51.44 

9-34 

4118 

4i 

10 

20 

42.  2 1 

9. 81 

5857 

27 

40 

9-34 

4i 

9.82 

26 

157 

0 
10 

22 

42.  10 
32.  74 

936 

1.  481  4159 
4200 

41 

203 

0 
50 

165 

30 
40 

14 

32. 39 
22.  57 

9.  f>2 

1.481  5883 
5909 

26 
26 
26 

194  30 
20 

20 

23-  37 

9-37 

9-  37 

4241 

4i 
41 

40 

50 

12.  74 

9.83 
9.84 

5935 

10 

157 

30 

22 

14. 00 

1.  481  4282 

202 

30 

166 

0 

14 

2.  90 

1.  481  5961 

194  0 

40 

22 

4.  61 

939 

4322 

40 

20 

10 

13 

5306 

9.84 

5986 

25 

50 

50 

21 

55.  21 

9.40 

4362 

40 

10 

20 

43-  21 

9-85 

601 1 

25 

40 

9.41 

39 

9.86 

25 

158 

0 

21 

45.8o 

943 

1. 481  4401 

39 
39 

202 

0 

166 

30 

13 

33-  35 

9  86 

1.  481  6036 

193  30 

10 

36.37 

444o 

50 

40 

23-  49 

6060 

24 
24 

20 

20 

26.94 

9-43 

4479 

40 

50 

13.  62 

9.87 

6084 

10 

9.44 

39 

9. 88 

24 

158 

30 
40 

21 
21 

17.  50 
8.05 

9-45 

1. 481  4518 
4557 

39 
38 
38 

201 

30 
20 

167 

0 
10 

13 
12 

3-  74 
53-86 

9.88 

1.  481  6108 
6132 

24 

193  0 
50 

50 

20 

58.  58 

9-47 

9-47 

4595 

10 

20 

43-  97 

9.89 
9.90 

6i55 

23 
23 

40 

159 

0 
10 

20 

49.  ri 
39-  62 

9-  49 

1.  481  4633 
4670 

37 
38 
37 

201 

0 
50 

167 

30 
40 

.  12 

34.07 
24.  17 

9.90 

1. 481  6178 
6200 

22 

192  30 
20 

20 

30.  13 

9-49 
9- 5i 

47o8 

40 

50 

14.  26 

9.91 
9.91 

6222 

22 
22 

10 

159 

30 
40 
50 

20 
20 

20.  62 
11.  11 
1.58 

9- 5i 
9-53 
9-53 

1.  481  4745 
4781 
4818 

36 
37 
36 

200 

30 
20 
10 

168 

0 
10 
20 

12 
11 

4.35 
54.  43 
44-  5° 

9. 92 
9-93 
9  -93  # 

1.  481  6244 
6266 
6288 

22 
22 
21 

192  0 
50 
40 

160 

0 

19 

52.05 

9-  55 

1.  481  4854 

200 

0 

168 

30 

11 

34-  57 

1.  481  6309 

20 

191  30 

10 

42.  50 

4890 

36 
35 
35 

50 

40 

24.63 

9-94 

6329 

20 

20 

32.95 

9-55 
9.56 

4925 

40 

50 

14.  69 

9-94 
9-95 

6350 

21 

20 

10 

160 

30 

19 

23.  39 

9-57 
9-59 

1.  481  4960 

35 
35 

199 

30 

169 

0 

11 

4-  74 

9.96 
9.96 

1.  481  6370 

191  0 

40 
50 

19 

13.  82 
4-  23 

4995 
5030 

20 
10 

10 

20 

10 

54.  78 
44-  82 

6390 
6410 

20 
20 

50 
40 

9-59 

35 

9-96. 

19 

161 

0 

18 

54.64 

9.60 
9.61 
9.62 

1.  481  5065 

34 
33 
34 

199 

0 

169 

30 

10 

34-86 

1.  481  6429 

19 
19 
18- 

190  30 

10 
20 

45-04 
35-  43 

5099 
5132 

50 
40 

40 
50 

24.89 
14.  91 

997 
9.98 
9.98 

6448 
6467 

20 
10 

161 

30 

18 

25.81 

•  1.  481  5166 

198 

30 

170 

0 

10 

4-  93 

1.  481  6485 

190  0 

When  g  exceeds  j$o°  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative, 
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Table  VIII. — Arg.  g.    Equation  of  center  and  principal  term  of  log  r.    Constant  =  —  o.ooo  1300. 


Arg. 


170  0 
10 
20 

170  30 
40 
50 

171  0 
10 

20 

171  30 
40 
50 

172  0 
10 
20 

172  30 
40 
50 

173  0 
10 
20 

173  30 
40 
50 

174  0 
10 
20 

174  30 
40 
50 

175  0 


/  // 
10   4  93 
9  54-  95 
44.0 

9  34.96 
24.96 
14.96 

9  4-95 
8  54  -94 
44.  92 

8  34  90 
24.  87 
14.84 

8  4.81 
7  54.77 
44.  73 

7  34-68 
24.63 
14.  58 

7  4.52 
6  54.  46 
44.40 

6  34-33 
24.  26 
14.  18 

6   4.  10 
5  54-02 
43  94 
5  33.86 

23.  77 
1368 

5  3-59 


9.98 

9-99 
10.00 

10.00 
10.00 
10.01 

10.01 
10. 02 
10.02 

10.03 
10.03 
10.03 

10.04 
10.04 
10.05 

10.05 
10. 05 
10.06 

10.  06 
10.06 
10.07 

10.07 
10.08 
10.08 

10.08 
10.08 
10.08 

10.09 
10.09 
10.09 


Logr0 


1. 481  6485 
6503 
6521 

1.481  6539 
6556 
6573 

1.4S1  6589 
6605 
6621 

1. 481  6637 

6653 
6668 

1.  481  6683 
6697 
671 1 

1.  481  6725 
6739 
6752 

1.  481  6765 
6778 
6790 

1.  481  6802 
6814 
6825 

1.  481  6836 

6847 
6858 

r.  481  6868 
6878 
6887 

1.4S1  6896 


Arg. 


190  0 
50 
40 

189  80 
20 
10 

189  0 
50 
40 

188  30 
20 
10 

188  0 
50 
40 

187  30 
20 
10 

187  0 
50 
40 

186  30 
20 
10 

180  0 
50 
40 

185  30 
20 
10 

185  0 


Arg. 


175  0 
10 

20 

175  30 
40 
50 

176  0 
10 

20 

176  30 
40 
50 

177  0 
10 
20 

177  30 
40 
50 

178  0 
10 
20 

78  30 
40 
50 

179  0 
10 
20 

179  30 
40 
50 

180  0 


5  3.59 
4  53-  49 
43-  39 

4  33-  29 
23- 19 
13.08 


4  2.98 
3  52.87 
42.  76 

3  32. 64 
22. 53 
12. 41 

3  2.30 
2  52.  18 
42.06 

2  31-93 
21.81 
1 1. 69 

2  1.56 

1  51.43 
41.30 

1  31.  18 
21.05 
10. 92 

1    o.  79 
o  50.  66 
4o.53 
o  30.  40 
20.  26 
10.  13 

O    O.  OO 


o.  10 
o.  10 

O.  IO 
[O.  IO 

0.  II 
o.  10 

O.  II 

o.  II 

O.  12 

II 

IO.  12 
O.  II 

O.  12 
O.  12 
0.13 

O.  12 
O.  12 

0. 13 

o.  13 
o.  13 

O.  12 
O.I3 

o.  13 
o.  13 

o.  13 
o.  13 
o.  13 

o.  14 
o.  13 

0.13 


Log  rn 


0 

1. 481  6896 

185 

0 

6905 

9 

50 

9 
9 

40 

1. 481  6923 

S 

184 

30 

6931 

s 

20 

7 

10 

1. 481  6946 

184 

0 

6953 

7 

50 

6960 

7 
7 

1. 481  6967 

6 

183 

30 

6973 

6 

20 

6o*7Q 

6 

10 

I.  481  6985 

183 

0- 

6990 

5 

50 

5 
* 

40 

I.  481  7000 

182 

oO 

7004 

4 

20 

7008 

4 
« 

10 

1.  481  7°12 

182 

0 

7016 

4 

tin 

70TO 

3 
3 

40 

181 

on 
o\t 

7025 

3 
2 

20 

7027 

2 

10 

I.  481  7029 

2 

181 

0 

703I 

1 

50 

7032 

1 

40 

I.  48l  7033 

1 

180 

30 

7034 

0 

20 

7034 

0 

10 

I.  48I  7034 

180 

0 

Arg. 


When^-  exceeds  1800  it  is  found  to  the  right  of  the  numbers,  and  E  is  negative. 
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Table  IX. — Arg.  u.    Reduction  to  the  ecliptic  for  1900  and  its  secular  variation. 


469 


Arg. 


0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


180 


190 


230 


60  240 


o.  00 

-  1.74 
3-  47 
5-  20 
6.  92 

-  8.64 
10.  34 
12. 03 
13.71 
15.  37 

17.  or 
18.63 
20.  23 
21.80 
23-  34 

-24.  86 
26.  35 
27.81 

29-  23 
30.  61 

-31- 96 

33-  27 

34-  54 
35.  77 
36.96 

38.  10 

39-  19 

40.  23 

41.23 

42.  17 

-43-  07 

43-  91 

44-  70 

45-  43 

46.  u 

-46.  73 

47.  3° 
47.8i 

48.  26 
48.65 

-48.98 
49-  25 
49-  46 
49. 61 
49-  7i 

-49-  74 
49.71 

49.  62 
49.  46 
49-25 

-48.98 
48.65 
48.  26 
47.8i 
47.31 

46.  74 

46.  12 
45.44 
44.71 

43.  92 

-43.08 


-  1.74 
'•73 
••73 
1.72 
1.72 

-1.70 
1.69 
1.68 
1.66 
1.64 

-  1.62 
1.60 
1-57 
1-54 
1 -52 

-  1.49 
1.46 
1.42 
1.38 
1-35 

i-3' 
1.27 
1-23 
1.  19 
1. 14 

-R09 
1.04 
i. 00 
0.94 
0.90 

0.84 
0.79 

o.73 
0.68 
o.  62 

o.57 
0.51 

o.45 
o-39 
o.33 

-o.  27 
o.  21 
o.  15 
o.  10 
0.03 

+0.03 

o.  09 
o.  16 

O.  21 

o.  27 

+O.33 
0.39 
0.45 
O.5O 

0.57 
+0.  62 

0.6S 

o.  73 
0.79 
+0.84 


ec.  Var. 

Arg. 

R 

// 

0 

0 

// 

0. 00 

60 

240 

-43.08 

-f  0. 02 

61 

42.  18 

0.  04 

62 

41.  24 

0.05 

63 

40.24 

0. 07 

04 

39.20 

1  0. 09 

65 

-38.  1 1 

0.  1 1 

66 

ifl  Q7 

0.  12 

67 

35. 78 

0.  14 

68 

34-  56 

0.  16 

an 

o» 

33-  29 

f  0.  18 

70 

250 

-31.98 

0.  19 

71 

0.  21 

72 

29.  24 

0.  22 

73 

27.  82 

0.  24 

if  A 

74 

26.  36 

|  0.  26 

75 

-24.  87 

O  27 

76 

O.  29 

77 

2I.8I 

O.3O 

78 

20.  23 

O.32 

I\f 

18.64 

40.33 

80 

260 

—  I7.02 

O  XA 

81 

*o-  01 

O.  36 

82 

>3-  7i 

0.  37 

83 

12.  04 

0.38 

o4 

10.34 

40.39 

85 

—  8.64 

0. 40 

86 

6.  92 

0.  41 

87 

5.  20 

0. 42 

88 

3-  47 

0. 43 

-  1.74 

+0.  44 

90 

270 

0.  00 

O  AS 

91 

1    1  7  j 

O.  46 

92 

3-47 

0.47 

93 

5-  20 

O.48 

U4 

6.  92 

4  0. 48 

95 

4  8.64 

O  AQ 

96 

O.49 

97 

12.  04 

0.50 

98 

ifu 

13.71 

O.  50 

15. 37 

+O.5O 

100 

280 

+  17. 02 

O  "\I 

101 

18.  64 

O.5I 

102 

20. 23 

0.5I 

103 

21.  8l 

0.51 

1  l\A 
i\rk 

23-  36 

I0.5I 

105 

f24.  87 

O.  51 

106 

26.  36 

O.5I 

107 

27.  82 

O.  51 

108 

29.  24 

O.5I 

109 

30.63 

4-0.  5° 

110 

290 

+3I-98 

O.  50 

111 

33- 29 

O.  50 

112 

34-  56 

0.  49 

113 

35.  78 

0.  49 

114 

36. 97 

-jo.  48 

115 

4-38.  11 

0.48 

116 

39.  20 

o.47 

117 

40.24 

0.  46 

118 

41.24 

o.45 

119 

42.  18 

+0.44 

120 

300 

4-43.o8 

+0.90 
0.94 

.00 

.04 

.09 

.  14 
19 

.  22 
•27 
•31 

•35 
•39 
•42 
.46 
•49 

•5> 
•55 
.58 
•59 
.62 

-65 
.66 
.67 
.70 
.70 

•72 
.72 
•73 

•  73 

•  74 

•  74 
•73 
•73 
.72 

72 

.70 
.70 
.67 
.66 
65 

.62 
•59 
.58 

•  55 

•  51 

49 
.46 
•42 
•39 
•35 

•31 
•27 
.22 
.19 
.14 

1.09 
.04 
1. 00 
0.94 
+0.90 


Sec.  Var. 


+0.44 
o.  43 
o.  42 
o.  41 
o.  40 

40.39 

o.  38 
o.  37 
o.  36 

0.34 
+0.33 

o.  32 

0.30 

o.  29 
o.  27 

-\  o.  26 
o.  24 

O.  22 
O.  21 

o.  19 

+0.  18 

o.  16 
o.  14 

O.  12 
O.  I  I 

40.09 

o.  07 

0.05 

o.  04 
+0. 02 

o.  00 
--a  02 
o.  04 
0.05 
o.  07 

— o.  09 
o.  11 
o.  12 
o.  14 
o.  16 

-o.  18 
o.  19 

O.  21 
O.  22 

0.  24 

— o.  26 
o.  27 
o.  29 
o.  30 
o.  32 

-0.33 
0.34 

o.  36 

0.37 
0.38 

-0.39 

o.  40 
o.  41 
o.  42 

0.43 
—0.44 


Arg. 


20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79- 

180 


300 


3io 


320 


33o 


34° 


35o 


36o 


4-43.o8 
43-  92 
44.71 
45-44 
46.  12 

+46.  74 
47.31 
47.81 
48.  26 

48.  65 

+48.98 
49-  25 
49.46 

49.  62 
49.71 

+49-  74 
49.71 
49.61 
49.46 
49  25 

+48.98 
48.65 
48.26 
47.8i 
47.3o 

+46.  73 
46.  11 
45-43 
44.70 
43  91 

+43-  07 
42.17 
41.23 
40.23 
39-  19 

+38. 10 
36.96 
35-  77 
34-  54 
33-  27 

+31.96 
30.61 

2923 
27.81 
26.  35 

4  24.  86 

23-  34 
21.80 
20.23 
18.63 

+  17. 01 
15. 37 
13.71 
12.03 
10.  34 

+  8.64 
6.  92 
5.20 
3. 47 

+  i.74 


+0.84 
0.79 

0.73 
0.68 

o.  62 

+0.57 
0.50 
o.  45 
o-39 
033 

+0.  27 
o.  21 
o.  16 
0.09 

+0.03 

-  0.03 

O.  IO 

o.  15 

O.  21 

o.  27 

-0.33 
039 

o.  45 
o.5i 
o.  57 

-0.62 
0.68 

o.73 
0.79 
0.84 


0.90 
0.94 
.00 
.04 
.09 

•  «4 
.19 
•23 
.27 
•31 

•35 
.38 
.42 
46 
•49 

•52 
•54 

•  57 
.60 
.62 

.64 
.66 
.68 
.69 
.70 

•72 
•72 
•73 
•73 

•  74 


Sec.  Var. 


-0.44 

o.45 
o.  46 
0.47 
0.48 

ro.  48 

0.49 
0.49 

!  O.5O 
O.5O 

-O.50 
O.5I 
O.5I 
0.5I 
O.5I 

-O.5I 
O.5I 
0.5I 
0.5I 
O.5I 

-o.  50 

O.5O 

o.  50 

0.49 
0.49 

-o.  48 

0.48 

o.  47 
o.  46 

0.45 

-0.44 
0.43 

o.  42 
o.  41 
o.  40 

-0.39 
0.38 
0.37 

o.  36 

0.34 

-0.33 
0.32 
0.30 

o.  29 
o.  27 

-o.  26 
o.  24 

O.  22 
O.  21 

0.  19 

-O.  18 
o.  16 
o.  14 

O.  12 
O.  II 

-o.  09 

O.O7 
O.O5 

o.  04 
-o.  02 


The  sec.  var.  is  to  be  multiplied  by  the  fraction  of  a  century  after  1900.  The  product  will  be  numerically  subtractive  from  R  after 
1900  and  additive  before  1900. 
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TABLES  OF  NEPTUNE. 
Table  X. — Arg.  I.    Action  of  Uranus. 


Arc 

rug. 

(b.c.o) 

(b  ? 

(h  C  2^ 
^  0,  s.  * ) 

(h  r  i\ 

Arg. 

(h  r  n\ 

(h  c  j\ 
\O.S.  I) 

{o.  c.  i ; 

\0.  S.  2) 

[0.  C.  2  ) 

// 

// 

ft 

// 

// 

// 

ft 

// 

// 

tf 

0 

+0.04 

+0.08 

-  0.  18 

0.  03 

0.  03 

300 

+0.  05 

-0.  18 

f  0.  46 

O.  07 

—  0.  06 

5 

0. 04 

0.  06 

0.  17 

0.03 

0. 02 

305 

O.05 

0. 17 

0.  47 

O.  07 

0. 06 

1U 

0. 03 

0.  04 

0.  17 

0.03 

0.  02 

310 

O.05 

0. 15 

0.  47 

O.  08 

0.05 

15 

0.03 

0.  02 

0.  17 

O.03 

0.  02 

315 

O.  05 

0.  13 

0.  48 

O.08 

0.  04 

20 

0.03 

ho.  01 

0.  17 

0.  03 

0.  OI 

320 

O.  05 

0.  1 1 

0.  47 

0.  oS 

0.  03 

25 

4 0. 03 

0. 00 

0.  16 

O.03 

-0.  OI 

325 

+0.  05 

—0.  IO 

ho.  47 

0.  oS 

— 0. 02 

30 

0.03 

-  0. 01 

0.  16 

O.  02 

0.00 

330 

O.  06 

0.08 

0.  46 

0.  07 

0.  02 

oD 

0. 02 

0. 02 

0.  15 

0.  02 

0.  00 

335 

O.05 

0. 06 

0.  45 

0.  07 

O.  OI 

40 

0. 02 

0. 03 

0.  15 

0.  02 

0.  00 

340 

O.  05 

0. 05 

0.  44 

0.  06 

O.  OO 

45 

0. 02 

0. 04 

0.  14 

O.  02 

0. 00 

345 

O.  05 

0.  03 

0.  42 

0.  06 

0.  00 

50 

f  0. 02 

0.05 

0.  14 

-0.  OI 

0.  00 

350 

i  0. 04 

0.  02 

-fo.  40 

0.  06 

1  O.  OI 

55 

0. 01 

0.05 

0.  14 

O.  OI 

0.  00 

355 

0. 04 

-0.  OI 

0.  38 

0.05 

O.  OI 

OV 

0. 01 

0.05 

0.  13 

— 0.  01 

0.  00 

360 

0. 04 

4o.  OI 

0.  36 

0.  04 

0.  02 

65 

4  0. 01 

0. 06 

0.  13 

0. 00 

0. 00 

365 

0.  03 

0. 02 

0.  34 

0.  04 

0.  02 

70 

0. 00 

0.  c6 

0.  13 

0. 00 

0.  00 

370 

0.  03 

0.  04 

0.  32 

0.  03 

0.  02 

75 

0. 00 

—0. 06 

—0.  13 

0. 00 

0.  00 

375 

4o.  02 

4o.  05 

4o.  31 

— 0. 03 

f  0.  02 

80 

0. 00 

0. 06 

O.  12 

0. 00 

0. 00 

380 

0.  02 

0. 06 

0.  29 

0. 02 

0. 02 

oO 

0. 00 

0.  05 

O.  12 

0.  00 

0. 00 

385 

-ho.  OI 

0. 08 

0.  28 

0.  02 

0.  03 

90 

0. 00 

0.05 

O.  13 

0. 00 

0.  00 

390 

0. 00 

O.  IO 

0.  27 

O.  OI 

0.  03 

95 

0. 01 

0.05 

O.  13 

0. 00 

0. 00 

.  395 

0.  00 

O.  12 

0.  26 

-  O.  OI 

0. 03 

100 

— 0. 01 

0.05 

—O.  13 

0. 00 

0.  00 

400 

0.  00 

4o.  14 

-fo.  26 

0.  OO 

4o.  03 

105 

0.  or 

0.  05 

O.  13 

0. 00 

0.  00 

405 

—0.  OI 

0.  16 

0.  26 

O.  OO 

0. 04 

i  in 

0. 01 

0. 05 

O.  13 

0.  00 

0.  00 

41U 

0.  OI 

0.  18 

0.  26 

O.  OO 

0. 04 

115 

0. 01 

0.05 

O.  13 

0. 00 

0.  00 

415 

0.  OI 

0.  20 

0.  26 

4-o.  OI 

0.  04 

120 

0.01 

0.05 

O.  13 

0. 00 

4  0.'  01 

420 

0.  OI 

O.  22 

0.  27 

O.  OI 

0.  04 

125 

—0. 01 

—0.05 

-O.  14 

jo.  OI 

4o.  01 

425 

-0.  OI 

1  O.  25 

4  0.  27 

4  0. 02 

4-0. 04 

130 

0. 02 

0.05 

O.  14 

O.  OI 

O.  OI 

430 

0.  OI 

O.  27 

0.  28 

0.03 

0.04  ■ 

loo 

0. 02 

0. 00 

O.  14 

O.  OI 

O.  OI 

435 

0.  OI 

O.  29 

0.  28 

0.  04 

0.05 

140 

0. 02 

0. 06 

O.  14 

0. 02 

O.  OI 

440 

—0.  OI 

O.  31 

0.  28 

0.  04 

0.  05 

145 

0. 02 

0. 07 

O.  14 

0. 02 

O.  OI 

445 

0.  00 

O.  33 

0.  29 

0.  05 

0. 05 

150 

— 0. 02 

-0.08 

-O.  13 

f  0. 02 

4-0. 02 

450 

0. 00 

\  o-  35 

4o.  28 

\  0.06 

-ho.  04 

155 

0. 02 

0.  09 

O.  13 

0.03 

0. 02 

455 

0. 00 

0.  36 

0.  28 

0. 07 

0. 04 

1 OU 

0. 02 

0.  10 

O.  13 

0.03 

O.  OI 

460 

4o.  01 

0.  38 

0.  28 

0. 08 

0. 04 

165 

0. 02 

0.  1 1 

O.  12 

0.03 

O.  OI 

465 

O.  OI 

0. 39 

0.  27 

0.  08 

0.  03 

170 

0. 02 

0.  12 

O.  II 

0. 04 

O.  OI 

470 

0. 02 

0.  40 

0.  26 

0.  09 

0. 03 

175 

—0. 01 

—0.  13 

—O.  IO 

40. 04 

-ho.  OI 

475 

4-0. 02 

-ho.  41 

+0.  24 

0.  09 

0. 02 

180 

0. 01 

0.  14 

O.08 

0. 04 

0. 00 

480 

0.03 

0. 42 

0.23 

O.  IO 

4o.  OI 

loO 

0. 01 

O.  IO 

O.  07 

0. 05 

0. 00 

485 

0.03 

0.  42 

0.  21 

O.  IO 

0. 00 

190 

0. 01 

O.  17 

O.O5 

0. 05 

-0.  OI 

490 

0. 04 

0.  43 

0. 19 

O.  IO 

-0.  OI 

195 

0. 01 

O.  18 

O.04 

0.05 

O.  OI 

495 

0. 04 

0.  42 

0. 16 

O.  IO 

O.  02 

200 

— 0. 01 

—O.  19 

—O.  02 

"I  0. 05 

—0. 02 

500 

-ho.  04 

-fo.  42 

-j  0. 14 

fo.  IO 

—0.  03 

205 

—0. 01 

O.  20 

H-O.  OI 

0.05 

0. 02 

505 

0. 04 

0.  42 

0. 12 

0. 09 

0. 04 

0. 00 

O.  21 

O.03 

0.05 

0.03 

510 

0. 04 

0.41 

0.  IO 

0. 09 

0. 04 

215 

0. 00 

O.  22 

O.O5 

0.05 

0.04 

515 

0. 05 

0. 40 

0. 07 

0.08 

0.  05 

220 

0. 00 

O.23 

O.08 

0.05 

0. 04 

520 

0. 05 

0.  39 

0. 04 

0.08 

0. 06 

225 

0. 00 

—O.  24 

4-o.  11 

4  0.04 

—0.05 

525 

+0. 05 

40.38 

4  0. 02 

4  0. 07 

—0. 06 

230 

+0. 01 

O.  25 

0. 04 

0. 06 

530 

0.05 

o.37 

0. 00 

0. 06 

0. 07 

235 

O.  25 

(J.  IO 

0.  04 

0.  07 

Ooo 

0. 05 

0.  35 

— 0. 02 

0. 05 

0.  07 

240 

0. 01 

O.  26 

O.  19 

0. 02 

0.07 

540 

0.05 

o.34 

0. 04 

0. 04 

0. 07 

245 

0. 02 

O.  26 

O.  22 

0. 02 

0.08 

545 

0.05 

0.32 

0. 06 

0.03 

0. 07 

250 

4o.  02 

—O.  26 

-ho.  24 

-ho.  OI 

-0.08 

550 

4  0.05 

4  0. 30 

-0.08 

4  0. 02 

-0.  07 

255 

0. 02 

O.  27 

O.  27 

0. 00 

0. 09 

555 

0.05 

0.  28 

O.  IO 

4  0. 02 

0. 07 

260 

0. 02 

O.  26 

O.  29 

0.  00 

0.  09 

560 

0.  05 

0.  26 

O.  12 

O.  OO 

0.  07 

265 

0.03 

O.  26 

O.32 

O.  OI 

0. 09 

565 

0. 04 

0.  23 

O.  13 

0. 00 

0. 06 

270 

0.03 

O.  25 

0-35 

0. 02 

0. 09 

570 

0. 04 

0.  21 

O.  14 

-O.  OI 

0. 06 

275 

+0.03 

—O.  24 

+0.37 

—0.03 

—0. 09 

575 

4-0.04 

40. 19 

-O.  15 

—O.  OI 

—0. 06 

280 

0. 04 

O.  23 

0.  39 

0. 04 

0. 09 

580 

0. 04 

0. 16 

O.  l6 

0. 02 

0.05 

285 

0. 04 

O.  22 

0.  41 

0.05 

0.08 

585 

0. 04 

0. 14 

O.  17 

0. 02 

0.05 

290 

0. 04 

O.  21 

0.43 

0. 06 

0.08 

590 

0. 04 

0. 12 

O.  17 

0.03 

0. 04 

295 

0.05 

O.  20 

o-45 

0. 06 

0. 07 

595 

0.04 

0.  IO 

O.  17 

0.03 

0. 04 

300 

-fo.05 

-O.  18 

-fo.  46 

—0. 07 

—0. 06 

600 

4-0.04 

-|  o.  08 

—O.  18 

—0.03 

-0. 03 
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Table  XL — Arg.  II.    Action  of  Saturn. 


Arg. 

(b.  S.  I) 

(b.C.  I) 

Arg. 

(4.5.  I) 

{b.C.  I) 

: 

Arg. 

(b.  s.  1) 

(b.C.  I) 

Arg. 

(b.  s.  1) 

(b.C.  I) 

Arg. 

(b.  s.  1) 

(b.C.  I) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

4  o.  29 

—0.  20 

120 

4-0. 29 

+0. 16 

240 

—0. 06 

+0.27 

360 

—0.  27 

-0.  ^4 

480 

—0. 06 

-O.32 

0 

0. 30 

0.  19 

O.  2o 

O.  Io 

OAK 

0. 07 

0.  26 

000 

0.  27 

0. 05 

48*; 

too 

0. 04 

°-  33 

10 

0. 30 

0.  17 

130 

0.  27 

O.  I9 

250 

0. 09 

0. 25 

370 

0.  27 

0. 07 

490 

0.03 

o.33 

15 

0.31 

0. 16 

135 

0.  26 

O.  20 

255 

0.  10 

0. 25 

375 

0.  27 

0.08 

495 

—  O.OI 

o.33 

20 

0. 32 

0.  14 

140 

0.  24 

O.  21 

260 

0.  12 

0.  24 

380 

0.  26 

0. 10 

500 

0. 00 

0. 34 

25 

+0.32 

—0. 13 

145 

-fa.  23 

4-0.  22 

265 

—0.  13 

4-0. 23 

385 

—0.  26 

—0.  12 

505 

4-0. 02 

-0.34 

oU 

°-  33 

0.  II 

0.  22 

O.  23 

970 

0. 14 

O.  22 

Ou\J 

0.  26 

0.  13 

0.  04 

°« 34 

35 

0. 33 

0. 10 

155 

0.  20 

O.  24 

275 

0.  16 

O.  21 

395 

0.  25 

0.  15 

515 

0.05 

o.34 

40 

o.34 

0.08 

160 

0.  19 

O.  25 

280 

0.  17 

O.  20 

400 

0.  24 

0.  16 

520 

0.07 

o.33 

45 

o.34 

0. 06 

165 

0. 18 

O.  26 

285 

0. 18 

O.  19 

405 

0.  24 

0.  18 

525 

0.08 

o-33 

50 

-fo.34 

1 

—0.05 

170 

+0. 16 

4-0.  26 

290 

—0. 19 

4-0.  18 

410 

—0.  23 

—0.  19 

530 

4-0.  10 

-033 

oo 

°-  34 

0.  03 

1 1 0 

0. 15 

O.  27 

*±LO 

535 

O.  12 

0. 32 

60 

0.  34 

—0. 02 

180 

0. 13 

O.  27 

300 

0.  21 

O.  15 

420 

0.  21 

0.  22 

540 

O.I3 

0.32 

65 

o.34 

0. 00 

185 

0. 12 

0.28 

305 

0.  22 

O.  14 

425 

0.  20 

0.  23 

545 

O.  15 

0.31 

70 

0.34 

4  0.02 

190 

0. 10 

0.28 

810 

0.  23 

O.  12 

430 

0.  19 

0.  24 

550 

O.  l6 

0.31 

75 

+0.34 

-f  °-  03 

195 

-fo.o8 

4  0. 28 

315 

—0.  24 

f  O.  II 

435 

-0.  18 

—0.25 

555 

4-O.I8 

— 0. 30 

80 

o.34 

0.05 

200 

0. 07 

0. 28 

820 

0.  24 

O.  09 

440 

0. 17 

0.  26 

560 

O.  19 

0.  29 

85 

o-  34 

0. 06 

205 

0.05 

0.  28 

325 

0.  25 

O.  08 

445 

0. 16 

0.  27 

565 

O.  20 

0.  28 

90 

o.33 

0.08 

210 

0. 04 

0.  28 

330 

0.  26 

O.  06 

450 

0.  14 

0.28 

570 

O.  22 

0.  27 

95 

0.  33 

0. 09 

215 

4  0. 02 

0.28 

335 

0.  26 

O.  04 

455 

0.  13 

0.  29 

575 

O.  23 

0.  26 

100 

+a  32 

-f  0.  II 

220 

0. 00 

+0.  28 

340 

—0.  26 

4-0.03 

460 

—0. 12 

—0.  30 

580 

4-0.24 

—0.  25 

.  105 

0.31 

O.  12 

225 

—0. 01 

0.  28 

345 

0.  27 

4  0. 01 

465 

0.  10 

0.31 

585 

O.  26 

0.  24 

110 

0.  30 

O.  14 

230 

0.03 

0.28 

350 

0.  27 

0. 00 

470 

0. 09 

0.31 

590 

O.  27 

0.23 

115 

0.30 

O.  15 

235 

0. 04 

0.  27 

355 

0.  27 

—0.02 

475 

0. 07 

0.32 

595 

O.28 

0.  21 

120 

A  0.  29 

+  0.  16 

240 

-0. 06 

4-0.  27 

360 

—0.  27 

—0. 04 

480 

—0. 06 

—0.32 

600 

4  0.  29 

—0.  20 

Table  XII.— Arg. 


III.    Action  of  Jupiter. 


Arg. 

(b.s.  1) 

(b.c.  1)! 

Arg. 

(b.  s.  1) 

(b.  c.  1) 

Arg. 

(b.  s.  1) 

(b.C.  I) 

Arg. 

(b.  s.  1) 

(b.c.  1) 

Arg. 

(b.  s.  1) 

(b.c.  1) 

// 

// 

// 

// 

// 

// 

// 

// 

// 

// 

0 

4  0.  41 

1  0. 44 

120 

0.  25 

+0.52 

240 

-0.53 

—0.08 

360 

—0. 04 

-0.53 

480 

4o.  54 

—0.  21 

5 

0.  39 

0. 46 

125 

0.  27 

0.51 

245 

0.  52 

0.  II 

365 

—0. 01 

a  53 

485 

o.55 

0. 18 

10 

o-37 

0. 48 

130 

0.  30 

0.49 

250 

0.51 

0. 14 

370 

4o.  02 

o.54 

490 

0.56 

0.  15 

15 

0.  34 

0. 50 

135 

0.32 

0. 47 

255 

0.  50 

0. 16 

375 

0.05 

o.53 

495 

0. 57 

0.  13 

20 

0.32 

0.51 

140 

0.  34 

o.45 

260 

0.  49 

0. 19 

• 

380 

0.08 

o-53 

500 

a  58 

0.  10 

25 

%+o.  29 

4  0. 53 

145 

-0.36 

+0. 43 

265 

-0.  48 

—O.  22 

385 

■fo.  II 

-0.53 

505 

4-0.  58 

—a  07 

30 

0.  26 

0.54 

150 

0.  39 

0. 41 

270 

0.47 

O.  24 

390 

0.  14 

0.52 

510 

0-59 

0. 04 

35 

0.  24 

0.  55 

155 

0.  41 

0.  39 

275 

o.45 

O.  27 

395 

0.  16 

0.52 

515 

059 

—0. 01 

40 

0.  21 

0.56  1 

160 

0.  42 

o-  37 

280 

0.  44 

O.3O 

400 

0.  19 

0.51 

520 

o-  59 

(-0. 02 

45 

0.  18 

0.57 : 

165 

0.  44 

0.  34 

285 

0.  42 

O.32 

405 

0.  22 

0. 50 

525 

059 

0.05 

50 

+0.  15 

1 0. 58 

170 

-  0.  46 

fo.  32 

290 

—0.  40 

-  O.  34 

410 

+0.25 

-0.49 

530 

4  o.  59 

4-0.08 

55 

0.  12 

0. 58 

175 

0. 47 

0.  29 

295 

0.  38 

O.36 

415 

0.  28 

0. 48 

535 

0.58 

0.  11 

60 

0.  10 

0. 59 

180 

0.49 

0.  27 

300 

0.36 

O.  38 

420 

0.30 

0. 46 

540 

0.  58 

0.  14 

65 

0. 07 

0. 59 

185 

0.  50 

0.  24 

305 

o.33 

O.  40 

425 

o.33 

o.45 

545 

0.  57 

0. 17 

70 

0. 04 

o-  59 

190 

0.51 

0.  21 

310 

0.31 

O.  42 

430 

0.  35 

o.43 

550 

0.  56 

0.  20 

75 

4-o.  01 

+0.59 

195 

-0.52 

4-o.  18 

315 

—0.  29 

-O.44 

435 

4-0.38 

—0, 42 

555 

4-o.  56 

4-0.  22 

80 

—0.02 

0.  59 

200 

0.  52 

0.  16 

320 

0.  26 

O.46 

440 

0.  40 

0. 40 

560 

o.55 

0.25 

85 

0.05 

0.  59 

205 

0.  53 

0.  13 

325 

0.  24 

O.47 

445 

0.  42 

0.38 

565 

o.53 

0.  28 

90 

0.08 

0.  58 

210 

0.  53 

0.  10 

330 

0.  21 

O.48 

450 

0.44 

0.36 

570 

0.52 

0.30 

95 

0. 11 

0.58 

215 

0.  54 

0.  07 

335 

0.  18 

O.49 

455 

0.46 

o.33 

575 

0.50 

o.33 

100 

—0.  14 

+0.  57 

220 

-0.  54 

-fo.04 

340 

-0.  16 

—0.50 

460 

40.48 

-0.31 

580 

4  0. 49 

-fo-35 
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